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MUSING 


hemistry Musing was started from August '13 issue of Chemistry Today with the suggestion of Shri Mahabir Singh. The aim 
of Chemistry Musing is to augment the chances of bright students preparing for JEE (Main and Advanced) / AIPMT / AIIMS / 
Other PMTs & PETs with additional study material. 

In every issue of Chemistry Today, 10 challenging problems are proposed in various topics of JEE (Main and Advanced) / AIPMT. 
The detailed solutions of these problems will be published in next issue of Chemistry Today. 

The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 
solutions will be published in the next issue. 

We hope that our readers will enrich their problem solving skills through "Chemistry Musing" and stand in better stead while 
facing the competitive exams. 


Set 10 
JEE MAIN/PMTS 4. Which of the following species are aromatic? 
1. For the following conversion: С) ~? A C к 
| => > C5H0 ЕЕ сно + — C5Hg D ш) (ш) Ed 
Ketone Alcohol Alkene 
Methylenecyclopentane (a) Land Ш only (b) I Папа Ш only 


the reagents (X), (Y) and (Z) are respectively (c) Tand TV only (d) Allofthese. 


(а) alk. KMnO; Zn-Hg/conc. НСІ, Cu/300 °С 5. Lattice energies of BeF,, MgF;, CaF; and BaF, 
(b) Na;Cr;O;/dil. H;SO; anhy. ZnCl;, Sn/HCI are = 2906, — 2610, — 2459 and – 2367 KJ mol 

à respectively. Hydration energies of Be”, Mg”, 
(с) ОНО, LiAIH, conc. Hj$0,/A СЕ 


Ba? and F^ are – 2494, – 1921, – 1577, – 1305 


(9) None of the above. Bu. 457 kJ mol’ respectively. Which of the 


2. The following reaction takes place during fluorides is soluble in water? 
discharging of lead-storage acid battery: (a) BeF, (b) MgF; 
Pbi; + PLO.) + 2HsSO (aq) —> 2PbSO,,, + 2H;0,) (c) CaF, (d) BaF, 
If 2.5 amp of current is drawn for 965 minutes, 
H,SO, consumed is Solution Senders of Chemistry Musing 
(то i dad 
(c) 1.50 mol (d) 3.50 mol 


Arindam Paul, Kolkata (West Bengal) 
Soumalya Pradhan, Midnapore (West Bengal) 
Sumit Bishnoi, Bikaner (Rajasthan) 


3. Consider the following statements: 
1. TeO; is an acidic oxide. 


2. BrF; is pyramidal in shape. .  Mahesh Khundrakpam (Manipur) 

3. Except CCl, other tetrahalides of group 14 . АУМ Prasad, Guwahati (Assam) 
are easily hydrolysed by water. .  Saumik Dey, Jalpaiguri (West Bengal) 

4. There are only 12 bonding electrons available 
se SET8 
in diborane. 


Which of the above statements are correct? -  Soumyodip Sen, Purulia (West Bengal) 
(a) 1,2and4 (b) 1,2and3 . Nesa Mirza, Kolkata (West Bengal) 
(с) 2,3and4 (d) 1,3and4 V Rahul, Warangal (Andhra Pradesh) 
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JEE ADVANCED 


6. The combustion of 68.3 g of ZnS at constant 
pressure gives off 320 kJ of heat. Calculate AH 
for this reaction: 


(a) edge centres 
(c) body diagonals 


(b) body centres 
(d) face diagonals. 


8. A certain oxide of metal M crystallises in such 
а way that O^ ions occupy hcp arrangement 


following ABAB ... pattern. The metal ions, 
however, occupy 2/3'% of the octahedral voids. 
The formula of the compound is 
(a) M20; (b) мо 


2 ZnS, +3 Ong) —> 2 ZnOpy +2 S03) 
(a) -881 kJ/mol (b) -916.9 kJ/mol 
(c) +881 kJ/mol (d) +916.9 kJ/mol 


Sa ees 
Packing refers to the arrangement of constituent 

units in such a way that the forces of attraction 
among the constituent particles are maximum and | о 
the constituents occupy the maximum available 
space. In two dimensions, there are square close 


Total number of the following ethers that can be 
prepared by Williamson synthesis is 


packing and hexagonal close packing. In three C;H;CH;OCH;, С.Н5ОС,Н», 
dimensions, however, there are hexagonal close (CH3)3COCH3CH3,  (CH3)3COC(CHs3)3, 
packing, cubic close packing and body-centred cubic CsH;0CH,CH3, CH;OCH;CH3 


packing. 
10. Total number of possible geometrical isomers for 


7. In closed packed lattice tetrahedral voids are the complex [Pt(CN)(Br)(PPh3)(NHs)] is 


located at ни 
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THE SOLID STATE 


1. 


The arrangement of X` ions around А? ion in solid 
AX is given in the figure (not drawn to scale). If 
the radius of X^ is 250 pm, the radius of A* is 


(a) 104 pm 
(c) 183 pm 
A compound МХ, has cubic close packing (сср) 
arrangement of X. Its unit cell structure is shown 
below. The empirical formula of the compound is 


(b) 125 pm 


(d) 57 pm (2013) 


(b) MX; 
(d) МХ 


(2012) 
The number of hexagonal faces that are present 
in a truncated octahedron is 

(Integer Type, 2011) 


4. 


& 


6 


Benzene and naphthalene form an ideal solution 
at room temperature. For this process, the true 
statement(s) is (are) 

(a) AG is positive (b) ASsystem is positive 
(©) ASsurroundings=0 (d) AH -0 (2013) 


For a dilute solution containing 2.5 g of a non- 
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JEE FINAL TOUCH 


Last 3 Years Chapterwise Questions 


CLASS 12 


volatile, non-electrolyte solution in 100 g of water, 
the elevation in boiling point at 1 atm pressure is 
2 *C. Assuming concentration of solute is much 
lower than the concentration of solvent, the 
vapour pressure (mm of Hg) of the solution is 
(take K, = 0.76 К kg mol!) 

(a) 724 (b) 740 
(с) 736 (d) 718 
The freezing point (in *C) of a solution containing 
0.1 g of K3[Fe(CN);] (Mol. wt. 329) in 100 р of 
water (Ку= 1.86 К kg mol) is 

(а) -2.3 x 10°? (b) -5.7 x 10° 
() -5.7 x 10° (d) -1.2 x 10° 


(2012) 


(2011) 


ELECTR EMISTRY 


7. 


An aqueous solution of X is added slowly to an 
aqueous solution of Y as shown in List I. The 
variation in conductivity of these reactions is 
given in List II. Match List I with List II and select 
the correct answer using the code given below the 
lists : 


La ListI | | ыеп | 
P. | (CoH5N + СНСООН 1. | Conductivity 
eo (0 decreases and 

then increases 


О. KI (0.1 M) + 2. Conductivity 
(x) AgNO; (0.01 M) decreases and 
v then does not 

change much 


Conductivity 
increases and 
then does not 
change much 
Conductivity 
does not 
change much 
and then 
increases 


R. CH;COOH+KOH 3. 
(9 m 


S. | NaOH + HI 4. 
(X) 0 
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exams getting familiar with the problems which have appeared in the last JEEs. This is the 


secret of their success 


It is in the last area, that we can really help you. We have categorized chapterw 


problems and 


solutions from 36 years papers of JEE engaging some of the finest minds in the country. The 


result of this laborious exercise has emerged as the MTG 36 years Chapterwise Solutions. 


A Must for Every IIT Hopeful 
Without doubt the 36 years Chapterwise Solutions is the single most pov t забе to a serious 
student 


It is jl desig пе tune for al у put ntil now and our meticulou 


demonstrated si ill clarify your 


So go ahead. Lay your hands on the most comprehensive success tool available. 


t hold of the MTG 36 years Chapterwise Solutions just when it matters. 


Buy Available at For more information or to place your order 
online at leading bookshops ( Call at : 0124 - 4951200 @ Mail at : info mtg.in 


www.mtg.in throughout India © Log on to: www.mtg.in 


P Q R S 
(a) 3 4 2 1 
b4 3 2 1 
(02. з 4 1 
(1 4 3 2 (2013) 
8. The standard reduction potential data at 25 °C is 
given below: 


E*(Fe**, Fe?) = + 0.77 V; E°(Fe**, Fe) = 0.44 V 
E*(Cu?*, Cu) = + 0.34 V; E*(Cu, Cu) = + 0.52 V 
E*[Ooy + 4H* + 4^ — 2H50] = + 1.23 V; 

Е°[Оҗу+ 290 + 4e ^ 4OH] = + 0.40 V 

E*(Cr**, Cr) = – 0.74 V; E(Cr^*, Cr) =- 0.91 V 
Match Е° of the redox pair in List I with the values 


given in List II and select the correct answer using 
the code given below the lists: 


List I List II 
P. | E°(Fe™, Fe) 1. |-0.18 V 
Q. | E°(4H20 =4H*+40H) | 2. |-0.4V 
R. | E*(Cu?* + Cu > 2Cu*) 3. | -0.04 V 
SERGE 4. | -0.83 V 
P Q R S 
(a) 4 1 2 3 
2 з 4 1 
(Q1 2 3 4 
(3 4 1 2 (2013) 


Paragraph for Questions 9 and 10 


The electrochemical 
concentration cell. 
MIM” (saturated solution of a sparingly soluble salt, 

MX;) 11 M?* (0.001 mol dm?) | M 
The emf of the cell depends on the difference in 
concentrations of М?“ ions at the two electrodes. The 
emf of the cell at 298 K is 0.059 V. 


9. The value of AG (kJ mol") for the given cell is 
(take 1 Е = 96500 C mol!) 

(а) -57 (b) 57 

(с) 114 (d) -11.4 (2012) 
The solubility product (Ку; mol dm ?) of MX; at 
298 K based on the information available for the 
given concentration cell is (take 2.303 x R x 298/F 


cell shown below is a 


10. 


-0059V) _ 
(а) 1x1075 (b) 4x 10° 
(с) 1x10? (d) 4x10? (2012) 


11. AgNO3 (qq) was added to an aqueous KCI solution 
gradually and the conductivity of the solution 
was measured. The plot of conductance (A) versus 
the volume of AgNO; is 
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12. 


13. 


14. 


15. 


Ad dz 


Volume Volume 
(P) (Q) 
^ incidi шы. ^ "ma | 
Volume Volume 
(R) (5) 
(a) Р (b) Q 
(c) R (d) S Q011) 


Consider the following cell reaction: 

2Ғеу + Ом) + 4H aq) —> 2Fe™ (ag) + 2H30q; 
E°=1.67V 

At [Fe”] = 10? M, р(О›) = 0.1 atm and pH = 3, the 

cell potential at 25 °C is 

(a) 147V 

(с) L87V 


(b) 177V 


(d) L57 V (2011) 


CHEMICAL KINETI 


In the reaction, P + О — R + S the time taken for 
75% reaction of P is twice the time taken for 50% 
reaction of P. The concentration of Q varies with 
reaction time as shown in the figure. The overall 
order of the reaction is 


1014 
101 
Time 
(a) 2 (b) 3 
() 0 (d) 1 (2013) 
An organic compound undergoes first 


order decomposition. The time taken for its 
decomposition to 1/8 and 1/10 of its initial 
concentration are t/g and Ёо respectively. What 


; [s] 
is the value of —— x 10? (take log;92 = 0.3) 


tino 
(Integer Type, 2012) 
For the first order reaction, 
2N205(¢) —> 4NO» + Оңу) 
(a) the concentration of the reactant decreases 
exponentially with time 
(b) the half-life of the reaction decreases with 
increasing temperature 


16. 


17. 


18. 


(c) the half-life of the reaction depends on the 
initial concentration of the reactant 

(d) the reaction proceeds to 99.6% completion in 
eight half-life duration. (2011) 


SURFACE С) 


Methylene blue, from its aqueous solution, is 

adsorbed on activated charcoal at 25 °С. For this 

process, the correct statement is 

(a) the adsorption requires activation at 25 *C 

(b) the adsorption is accompanied by a decrease 
in enthalpy 

(c) the adsorption increases with increase of 
temperature 


(d) the adsorption is irreversible. (2013) 


Choose the correct reason(s) for the stability of 

the lyophobic colloidal particles. 

(a) Preferential adsorption of ions on their 
surface from the solution. 

(b) Preferential adsorption of solvent on their 
surface from the solution. 

(c) Attraction between different particles having 
opposite charges on their surface. 

(d) Potential difference between the fixed layer 
and the diffused layer of opposite charges 
around the colloidal particles. (2012) 


The given graphs/data I, П, Ш and IV 
represent general trends observed for different 
physisorption and chemisorption processes under 
mild conditions of temperature and pressure. 
Which of the following choice(s) about I, II, III 
and IV is(are) correct? 


EA 

E © p constant. i (D. p constant 

ч ч 

E 3 

3 3 

& & 

© 5 

Е Е 

E 5 

8 E 

Ё Ё 

| || 

Т T 

3 ш) n 

E 200K 

* E 

Н 250K} [5 

& 5 

® z 

Ы 8 tance of molecule| 

a 5 from the surface} 
Š 

£ E 

< -1 

7 AH as 7 150 kJ mol 


(a) Lis physisorption and II is chemisorption. 
(b) Lis physisorption and III is chemisorption. 
(c) IV is chemisorption and II is chemisorption. 
(d) IV is chemisorption and III is chemisorption. 
(2012) 


19. The correct statement(s) pertaining to the 


adsorption of a gas on a solid surface is (are) 
(a) adsorption is always exothermic 


(b) physisorption тау transform into 
chemisorption at high temperature 
(c) physisorption increases with increasing 


temperature but chemisorption decreases 
with increasing temperature 

(d) chemisorption is more exothermic than 
physisorption, however it is very slow due to 
higher energy of activation. (2011) 


GENERAL PRIN 


OF ISOLATION OF ELEMENTS 


20. Sulphide ores are common for the metals 


(a) Ag, Cu and Pb 
(c) Ag, Mg and Pb 


(b) Ag, Cu and Sn 
(d) Al, Cu and Pb (2013) 


21. The carbon-based reduction method is NOT used 


for the extraction of 

(a) tin from SnO, 

(b) iron from Fe203 

(c) aluminium from АО» 


(d) magnesium from MgCO CaCO; (2013) 


22. In the cyanide extraction process of silver from 


argentite ore, the oxidizing and reducing agents 
used are 

(a) Oz and CO respectively 

(b) Оз and Zn dust respectively 

(c) HNO; and Zn dust respectively 


(d) HNO; and CO respectively. (2012) 


23. Extraction of metal from the ore cassiterite 


involves 

(a) carbon reduction of an oxide ore 
(b) self-reduction of a sulphide ore 
(c) removal of copper impurity 


(d) removal of iron impurity. (2011) 


THE p-BLOCK ELEMENTS (GROUP 75 


24. Concentrated nitric acid, upon long standing, 


turns yellow-brown due to the formation of 
(a) NO (b) NO; 


(< N)O (d) N20; (2013) 


25. Upon treatment with ammoniacal Н;5, the 


metal ion that precipitates as a sulphide is 
(a) Ее (Ш) (b) Al (Ш) 
(© Mg (M (d) Zn (II) (2013) 
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26. The correct statement(s) about O; is(are) 
(а) O—O bond lengths are equal 
(b) thermal decomposition of Оз is endothermic 
(c) Os is diamagnetic in nature 


(d) О; has a bent structure. (2013) 


Paragraph for Questions 27 and 28 


The reactions of Cl; gas with cold-dilute and 
hot-concentrated NaOH in water give sodium salts 
of two (different) oxoacids of chlorine, P and Q, 
respectively. The Cl; gas reacts with SO» gas, in 
presence of charcoal, to give a product R. R reacts 
with white phosphorus to give a compound S. 
On hydrolysis, S gives an oxoacid of phosphorus, T. 


27. R, S and T respectively, are 
(a) $О›С1›, PCl5 and H3PO, 
(b) 5$О›СЪ›, PCl; and H3PO3 
(c) SOCL, PCl; and H53PO; 


(d) SOCL, PCI; and H3PO, (2013) 


28. P and Q respectively, are the sodium salts of 
(a) hypochlorous and chloric acids 
(b) hypochlorous and chlorus acids 
(c) chloric and perchloric acids 


(d) chloric and hypochlorous acids. (2013) 


Paragraph for Questions 29 and 30 

An aqueous solution of a mixture of two inorganic 
salts, when treated with dilute HCl, gave a precipitate 
(P) and a filtrate (Q). The precipitate (P) was found 
to dissolve in hot water. The filtrate (Q) remained 
unchanged, when treated with H3S in a dilute mineral 
acid medium. However, it gave a precipitate (R) with 
H5S in an ammoniacal medium. The precipitate (R) 
gave a coloured solution (S), when treated with HzO 
in an aqueous NaOH medium. 


29. The coloured solution S contains 


(a) FexSO4) (b) CuSO, 

(c) ZnSO, (d) Na;CrO, (2013) 
30. The precipitate Р contains 

(а) Pb” (b) Hg?" 

(с) Ag (d) Hg” (2013) 


31. The unbalanced chemical reactions given in List I 
show missing reagent or condition (?) which are 
provided in List II. Match List I with List II and 
select the correct answer using the code given 
below the lists : 
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List I Listll | 
Р. pho, + Hj50, —— PbSO; + O; | 1 NO 
* other product 
О. Na,$,0* HjO —— NaHso, 2 |b 
* other product 
R. N2H4 —4 №, + other product 3. | Warm 
| 
5. [Xe —L Xe + other product Es | 
POR S 
() 42 3 1 
(3 2 1 4 
(01.4 2 3 
(дз 4 2 1 (2013) 


32. Which of the following hydrogen halides react(s) 
with AgNOs(, to give a precipitate that dissolves 
іп №а5:Озау? 

(а) НСІ (Ы) НЕ 
(c) HBr (d) HI 


Paragraph for Questions 33 and 34 


(2012) 


Bleaching powder and bleach solution are produced 
on a large scale and used in several household 
products. The effectiveness of bleach solution is often 
measured by iodometry. 


33. Bleaching powder contains a salt of an oxoacid 
as one of its components. The anhydride of that 


oxoacid is 
(a) СЬО (b) СО; 
() СО, (d) CbO; (2012) 


34. 25 mL of household bleach solution was mixed 
with 30 mL of 0.50 M KI and 10 mL of 4 N acetic 
acid. In the titration of the liberated iodine, 48 mL. 
of 0.25 N Ма›5›О; was used to reach the end point. 
The molarity of the household bleach solution is 


(а) 0.48M (b) 0.96M 

(с) 024M (d) 0.004M (2012) 
35. Extra pure № can be obtained by heating 

(a) NH3withCuO (b) NHyNO3 

(c) (NH4)2Cr207 (d) Ba(N3); (2011) 


36. Passing H2S gas into a mixture of Mn”, Ni”, Cu% 
and Hg” ions in an acidified aqueous solution 
precipitates 
(a) CuS and HgS (b) MnS and CuS 
(c) MnS and NiS (d) NiS and HgS. (2011) 

37. Among the following, the number of compounds 
that can react with PCl; to give POCI; is О», CO, 
SO», H20, H2SO4 P4010 (Integer Type, 2011) 


38. 


39. 


/D f-BLOCK ELEMENTS 


Consider the following complex ions, P, Q and R. 
Р = [FeF6]", О = [У(Н›О%[?' and К = [Fe(HO)g"*. 
The correct order of the complex ions, according 
to their spin-only magnetic moment values 
(in B.M.) is 

(а) R«Q«P 
(с) R«P«Q 


(b Q«R«P 


(d) Q«P«R (2013) 


The colour of light absorbed by an aqueous 
solution of CuSO, is 

(a) orange-red (b) blue-green 

(c) yellow (d) violet. (2012) 


For the given aqueous reactions, which of the 
statement(s) is(are) true? 


Excess KI + Ks[Fe(CN);] -E> Brownish-yellow 
2504 


solution 


Е 


White precipitate + Brownish-yellow filtrate 
Qe ——_—__/ 


NaS,03 


Colourless solution 
The first reaction is a redox reaction. 
White precipitate is Zn;s[Fe(CN)g]». 
Addition of filtrate to starch solution gives 
blue colour. 
White precipitate is soluble in NaOH 
solution. (2012) 


(a) 
(b) 
(©) 


(4) 


Paragraph for Questions 41 to 43 


When a metal rod M is dipped into an aqueous 
colourless concentrated solution of compound N, the 
solution turns light blue. Addition of aqueous NaCl to 
the blue solution gives a white precipitate O. Addition 
of aqueous NH; dissolves О and gives an intense blue 


solution. 
41. The metal rod M is 

(a) Fe (b) Cu 

() Ni (d) Co (2011) 
42. The compound N is 

(а) AgNO3 (b) Zn(NO3); 

(с) АЦО); (d) Pb(NO3). (2011) 
43. The final solution contains 

(a) [Pb(NH3)4]°* and [Сос]? 

(b) ТАН»)? and [Cu(NH3),]* 

(c) [Ag(NHs);] and [Cu(NH3)]* 

(d) [Ag(NH3);] and [Ni(NH3)g]* (2011) 
44. Reduction of the metal centre in aqueous 


permanganate ion involves 


(a) 3electrons in neutral medium 
(b) 5electrons in neutral medium 
(c) 3electrons in alkaline medium 
(d) 5 electrons in acidic medium. 


(2011) 


45. 


46. 


47. 


48. 


49. 


The pair(s) of coordination complexes/ions 

exhibiting the same kind of isomerism is(are) 

(а) [Cr(NH3)sCI]Cl; and [Сг(МНз) ССІ 

(b) [Co(NH;)CL;]" and [Pt(NH3)2(H20)Cl]" 

(c) [CoBr;Cl;" and [PtBr;CL;]- 

(d) [Pt(NH3)3(NO3)]Cl and [Pt(NH3);CI]Br 
(2013) 


EDTA^ is ethylenediaminetetraacetate ion. 
The total number of N—Co—O bond angles in 
[Co(EDTA)]' complex ion is 


(Integer Type, 2013) 


As per IUPAC nomenclature, the name of the 

complex [Co(H;O),(NH3);]Cl; is 

(a) tetraaquadiaminecobalt(III) chloride 

(b) tetraaquadiamminecobalt(III) chloride 

(c) diaminetetraaquacobalt(III) chloride 

(d) diamminetetraaquacobalt(III) chloride. 
(2012) 


NiCL(P(CoHs5)(C&Hs)) exhibits temperature 
dependent magnetic behaviour (paramagnetic/ 
diamagnetic). The coordination geometries of 
Ni? in the paramagnetic and diamagnetic states 
are respectively 

(a) tetrahedral and tetrahedral 

(b) square planar and square planar 

(c) tetrahedral and square planar 


(d) square planar and tetrahedral. (2012) 


Geometrical shapes of the complexes formed 

by the reaction of МІ with Cl, СМ and НО 

respectively, are 

(a) octahedral, tetrahedral and square planar 

(b) tetrahedral, square planar and octahedral 

(c) square planar, tetrahedral and octahedral 

(d) octahedral, square planar and octahedral. 
(2011) 


. Among the following complexes (К-Р), 


K : Ka[Fe(CN)s], L : [Co(NHg)6]Cls, 
М: Nas[Co(oxalate);], N : [Ni(H2O)s]Cl;, 
O:K,[Pt(CN)s] and Р: [Zn(H20)6](NO3)2 
the diamagnetic complexes are 

(a) K, L, M,N (b) K, M, O, P 
(с) LM,O,P (d L,M,N,O (2011) 
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HALOALKA 


51. КІ in acetone, undergoes Sy2 reaction with each 
of P, О, Rand S. The rates of the reaction vary as 


a 
za “^а 


(P) (0) (к) (5) 


H,C—Cl 


(a) P>Q>R>S (b) S>P>R>Q 
() P>R>Q>S (d R»P»S»Q (2013) 


52. Which of the given statement(s) about N, O, P and 
Q with respect to M is(are) correct? 


HO. -H HO. 2н i T 
OH 
Ho. Zi н. ZG SB Ho, 4 
CH; a CH; 
(M) (№ (0) 
CH; CH, 
н OH HO. H 
HO н HO H 
[e] ca 
(Р) (0) 


(a) М and N are non-mirror image stereo- 
isomers. 
(b) M and O are identical. 


(c) Mand P are enantiomers. 
(d) M and Q are identical. (2012) 


53. The major product of the following reaction is 
(i) KOH 


о 
^ 
C 
| NH —————— 
o dd - 
NM (ii) ZO CH;CI 
Pd 
с 
(а) N—CH, Br 
% 
о 
CX Dese 
% 
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56. 


(c) 


(2011) 


ALCOHOLS, PHE 


LS AND ETHERS 


. The compound that does NOT liberate CO», on 


treatment with aqueous sodium bicarbonate 
solution, is 

(a) benzoic acid 

(b) benzenesulphonic acid 

(c) salicylic acid 


(d) carbolic acid (phenol). (2013) 


. In the following reaction, the product(s) formed 


is (are) 


OH 
Q CHCl, 
——»2 
OH 
CH; 


“in À 
: 


ne = 


б" 
с 


(b) Q (minor) 
(d) S (major) 


нс но; 


(a) P (major) 


(c) R (minor) (2013) 


The major product(s) of the following reaction is 
(are) 


57. 


он 


aqueous Вг, (3.0 equivalents) 


SO3H 
OH OH 
Br. Br Br. Br 
Br 
SO3H Br 
e @ 
OH OH 
Br 
Br Br Br Br 
Br SO3H 
(R) (5) 
(a) Р (b) Q 
(с) К (d) S (2013) 


Match the chemical conversions in List I with 
the appropriate reagents in List II and select the 
correct answer using the code given below the 
lists: 


a List I | List | 
P. 1. [0 Hg(OAc)p; 
у-а—э = 
(ii) NaBH, 


Q у-ом—э уон 2 №08 

Е он |3. Et-B 
OCC DET 

s. ZEE 
Qr ua 6 H,O,/ 


an NaOH 
Р о к S 
(92 3 1 4 
з 2 1 4 
02 3 4 1 
(3 2 4 1 (2013) 


. The major product of the following reaction is 


O3 RCH,OH 

pr CRE ES 
H^ (anhydrous) 
о anhydrous 
(a) a hemiacetal (b) an acetal 


(c) anether (d) an ester. (2011) 


59. The total number of carboxylic acid groups їп 
the product P is 


о o 
o 1. Ке 
2.05 
3.H,0, 
о о 
(Integer Туре, 2013) 


60. After completion of the reactions (I апа П), the 
organic compound(s) in the reaction mixtures 
is(are) 

о 
Br; (1.0 mol) 


Reaction 1: НС СН; aqueous NaOH 


(1.0 mol) 
о 
| Br» (1.0 mol) 
Reaction П: НС” ~CH3 CH,COOH 
(1.0 mol) 
о 
нс ‘CH,Br H3C СВгз 
@ @ 
о о 
вс“ “CBr, BrH C” `СН,Вг 
R [7] 
О 
H,C^ “Ома CHBr; 
(7 (и) 


(a) Reaction I: P and Reaction II : P. 
(b) Reaction I : U, acetone and Reaction II : Q, 
acetone 
(c) Reaction І: T, LI, acetone and Reaction П: P 
(d) Reaction I : R, acetone and Reaction II : S, 
acetone (2013) 
Paragraph for Questions 61 and 62 
Р and О are isomers of dicarboxylic acid C4H4O,. Both 
decolorize Br2/H20. On heating, P forms the cyclic 
anhydride. 
Upon treatment with dilute alkaline KMnO,, Р as 
well as Q could produce one or more than one form 
S, T and U. 


CHEMISTRY TODAY | mav 14 13 


COOH COOH COOH 
H OH H OH HO H 
H OH HO H H OH 
COOH COOH COOH 
(5) m (u) 


61. In the following reaction sequences V and W are, 
respectively 


HjNi 
^ 


e ay AICI, (anhydrous) x 
О 
[9] о 
v (wW) 
CH,OH 
ш С " 


CH,OH 
v w 


О 
(с) С> апа 
о 
v (И) 


HOH,C 
(d) X and OA 
‘CH,OH CHOH 
v) w) 


( 


1. Zn-Hg/HCI 
2. НРО; 


(2013) 


62. Compounds formed from P and О are, 
respectively 
(a) optically active $ and optically active pair 
(T, u) 
(b) optically inactive S and optically inactive pair 
(T, U) 
(c) optically active pair (Т, LI) and optically active 5 
(d) optically inactive pair (T, U) and optically 
inactive S. (2013) 
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63. The carboxyl functional group (-COOH) is 
present in 
(a) picric acid 
(c) ascorbic acid 


(b) barbituric acid 
(d) aspirin. (2012) 


64. The number of aldol reaction(s) that occurs in the 


given transformation is 
HO [OH 
Conc. aq. NaOH G 
—————À 
HO— OH 


СН;СНО + 4HCHO 
(a) 1 (b) 2 
(c) 3 (d) 4 (2012) 


65. Identify the binary mixture(s) that can be 
separated into individual compounds, by 


differential extraction, as shown in the given 
scheme. 


NaOH a 


Binary mixture кра 1 
containing C 
E5 


compound 1 


and 
compound 2 


Compound 1 


Compound 2 


(a) C6H5OH and CsH;COOH 
(b) C6H5COOH and C,HsCH,OH 

(с) C6H5CH:OH and C6H;OH 

(d) СеН5СНОН and C;H&CH;COOH (2012) 


66. The major product H of the given reaction 
sequence is 


95% H504 


Her >Н 


CH,—CH,-CO-CH, 5с 


()) сн,-сн=с-соон 
CH; 
(b) CH,-CH— —CN 
CH, 
он 
© CH,-CH,-C-COOH 
CH; 


(d) CH,-CH—-C-CO-NH, 
CH; 


67. The compound that undergoes decarboxylation 
most readily under mild condition is 


COOH 
CH,COOH 
(a) 
COOH COOH 
o COOH 
(b) (с) 
CH,COOH 
о 
(d) Q012) 


Paragraph for Questions 68 and 69 


In the following reaction sequence, the compound J is 
an intermediate. 


1.693050 , 6» Р/С x 
CH,COONa' ' (ii) SOCI, 
(iii) anhyd. AICI, 


J (CoHgQ2) gives effervescence on treatment with 
NaHCO; and a positive Baeyer's test. 


OH 
Te 
H 
H ZH 
(d) (2012) 


[9] 


Q012) 


68. The compound | is 


Омен 


(а) 


Ox. CH; 
© © 


69. The compound K is 


149 
© 
о 


70. With reference to the scheme given, which of the 
given statement(s) about T, U, V and W is (are) 
correct? 


o 
о 


нс” X 


lv 


, Стоун" excess 
Se 
ы u (CH3CO)O Ww 


(a) T is soluble in hot aqueous NaOH. 

(b) U is optically active. 

(c) Molecular formula of W is C1oH1804. 

(d) V gives effervescence on treatment with 
aqueous NaHCO;. (2012) 


71. Among the following compounds, the most 
acidic is 
(a) p-nitrophenol 
(b) p-hydroxybenzoic acid 
(c) o-hydroxybenzoic acid 


(d) p-toluic acid. (2011) 


72. Amongst the compounds given, the one that 
would form a brilliant coloured dye on treatment 
with NaNO; in dil. НСІ followed by addition to 
an alkaline solution of B-naphthol is 


N(CH) NHCH 
(а) CY "7 0 CY А 
NH, CH,NH, 
© (d) CY 
HC 


(2011) 
BIOMOLECL 


ES 


73. A tetrapeptide has —COOH group on alanine. 
This produces glycine (Gly), valine (Val), phenyl- 
alanine (Phe) and alanine (Ala), on complete 
hydrolysis. For this tetrapeptide, the number of 
possible sequences (primary structures) with 
—NH)» group attached to a chiral center is 

(Integer Type, 2013) 
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74. 


75. 


76. 


77. 


16 


The substituents Кү апа R for nine peptides are 
listed in the table given below. How many of 
these peptides are positively charged at pH =7.0? 


HN-CH-CONH-CH-CONH-CH-CON H-CH-COO. 


H [3 [3 H 
Peptide R, к, 
I н | H 
п н | сь 
ш CHCOOH | H 
IV | CH;CONH; | (CHjNH; 
V | сњсомн, | CH,CONH> 
VI (CH3)4NH2 | (CH5,NH; 
уп | CHCOOH | CH,CONH; 
уш CHOH | (CHj,NH; 
Ix (CH:),NHp CH; 


(Integer Type, 2012) 
When the following aldohexose exists in its 
D-configuration, the total number of stereoisomers 
in its pyranose form is 


CHOH 
CHOH 
CHOH 
CH,OH 
(Integer Type, 2012) 


А decapeptide (Mol. wt. 796) on complete 
hydrolysis gives glycine (Mol. wt. 75), alanine 
and phenylalanine. Glycine contributes 47.0% 
to the total weight of the hydrolysed products. 
The number of glycine units present in the 
decapeptide is (Integer Type, 2011) 
The following carbohydrate is 
H oH 
H о 


но: OH 


H 
H HOW 


(b) an aldohexose 
(d) an a-pyranose. 
(2011) 


(a) a ketohexose 
(c) an a-furanose 
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POLYMERS 


78. 


79. 


The total number of lone pair of electrons in 
melamine is (Integer Type, 2013) 
The correct functional group X and the reagent/ 
reaction conditions Y in the following scheme are 


X— (CH3,- X> Condensation 
Y g polymer 
i) XC-CH) c 
HO heat 
(à X-COOCH, Y=Hb/Ni/heat 
(b X-CONH, Y= H/Ni/heat 
() X-CONH,  Y-Br/NaOH 
(d) X=CN, Y = Hy/Ni/heat. Q011) 


void 


(а) : Cation A* 
arrangement by anion X. 


occupies octahedral 


n 
AW -0414 


ГА 
x- 


nt =0.414 [* Radius of X^ (ry-) = 250 pm] 
250 
r a+ 0.414 х 250 = 103.5 = 104 pm 
(b) : Contribution by 8 X atoms present at the 
corners = lygli 
8 
Contribution by 6 X atoms present at the face 
centres = 6x5=3 
Total X atoms =3+1=4 
Contribution by 4 M atoms present at edge 


centres = 4 х т =1 
4 


1 М atom present at body centre contributes 
completely to 1 unit cell. 

Thus, total M atoms in one unit се] = 1+1=2 
Ratiois M:X =2:4=1:2 

Thus, empirical formula is MX. 

(8) : The truncated octahedron is a fourteen-sided 
polyhedron composed of eight hexagonal and six 
square faces. 


(b,c,d) : For an ideal solution, 

(i) AG «0; for mixing (mixing is spontaneous) 

(ii) ASsystem > 0; because disorder increases. 

(iii) ASsurr = 0;no heat is exchanged in case of ideal 
solution. 

(iv) AHmix = 0; no heat is absorbed or evolved. 


(a) : AT, =K, xm 


2-076xm = m=—2- 


0.76 
-3 Ww, 1000 2.125 x 1000 
M, x W; (in grams) M, x100 
2 25x10 , м, _ 25x10, 97 
076 М, 2 


° 
Р solvent — Psolute _ y 
o = “solute 
P solvent 


P%olvent = 1 atm = 760 mm Hg 
760 — Peotute E 25/M, 


760 100/18 
25x2 18 
760 - Раме = 55, 100.76 * 100 * 


760 — Psolute = 36 = Psolute = 724 mm Hg 


(a) : K3[Fe(CN);] is an electrolyte. 
Degree of dissociation, i = п (no. of ions). 
Ks[Fe(CN)s] ——> ЗК? + [Ее(С№),]?7; i = 4 
AT y= iKem 
АТ, =ixKy x 12,1000 
: M W 
0.1. 1000 


-4x186x— x — =2.3x10 °C 
329^ 100 


T--23x10?*C [-ATj- 0*C- TJ] 


(a) : P: (C2H5)3N + CH3COOH — CH3COO (д) 
w% (у) + (C2H5);NH* 
Initially, conductivity increases due to ion 
formation after that it becomes practically constant 
because X alone cannot form ions. 
Q: KI (0.1 M) + AgNO; (0.01 M) > AgI 1 + КМО; 
(х) (0 


Number of ions іп the solution remains constant 
until all the AgNO; precipitated as Ag], thereafter 
conductivity increases due to increase in number 
of ions. 
К: CH3COOH + KOH > CH5COOK + НО 
(х) (0 

Initially, conductivity decreases due to Ње 
decrease in the number of ОНГ ions thereafter it 
slowly increases due to increase in number of H* 
ions. 
S: NaOH * HI —> Nal + HO 

Ф v 
Initially, conductivity decreases due to decrease 
in H' ions and then increases due to increase in 
OH ions. 


10. 


Fe” +e — Fe” ; AG?=-1F х 0.77 

Ее?* + 2e — Fe ; АС?= + 2F х 044 

Fe* +3е7 + Ее; AG} =-3FxE° 3, 
Fe” /Fe 


(d): P: 


АС? = АС? + AG? 


-ЗЕХЕ stipe =— 0.77 F +0.88 Е 


-3E? 3 =0.11V 


Fe°*/Fe 


" 2 01V КЕ 
Б 7g 7 0.086 V = -004У 


Q:2H;0 > O; + 4H" + 467; Е°= – 1.23 У 
Оз +2Н,0 +467 > 40H; E° =+ 0.40 V 
4H;O 5 4H" + 40H ; E° = - 0.88 V 

К: Cu” +207 2 Cu; Е°= +0.34 V 
2Си 2 2Cu* + 267; E° = -0.52 V 
Cu" + Cu 2 2Си*; E°=-0.18 V 


S: CP' « 3€ 2 Cr; AG? 2 *3F x 074 
Cr» Cr" + 267 ; AG? 2 -2F x 0.91 


CP «e 2 Cr”; АС? 2 - IF x E° cyc 


AG; = АС? + AG? 
=2.22 F-1.82F=04F 
=-04V 


-FxE? 
Ci 
E esee 

(d) : AG =- nEF 
As М -2е —> M” 


rt Cr+ 


Thus, п= 2 
AG =-2 x 0.059 x 96500 = – 11,387 J/mol 
7-114 kJ/mol 
(b) : For concentration cell, 
0.0591, Сун» 
Exe = —— log a 
1(LHS) 
Есеп = 0.059 V, Сону = 0.001 mol dm? 
0.0591 0.001 
0.059 = ——1 
2. е 
2 х 0.059 0.001 А 0.001 
——— =log—— = antilog2- —— 
0.0591 G © 
= = 0001.105 
100 


C; = concentration or solubility of М2* 
=10° mol dm? 
MX; &— M” «2X7 
s 2s 
Ky, = [M IX] = Qs)? = 4? 
Ky,74x (105? = 4 x 1075 mol? dm? 
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11. 


12. 


13. 


14. 


(d) : When AgNO; reacts with КС], 15. (a,b,d) : For a first order reaction, 
AgNO3aq) + КС) —> АБСЦ + KNOsqj) [A] = [Aor 
ie. Ag” +Kt+Cl + NO; > KNO; + AgCl concentration of reactant decreases exponentially 
In this titration, initially the conductance does with time. 
not change very much because the Cl” ions аге Also, fj; = 0.693 
replaced by МО» ions; both have almost same k 
ionic conductances. After the end point is passed, This relation shows that half-life is independent of 
the excess of the added (i.e., addition of volume concentration and tı; decreases with the increase 
of reagent) salt causes a sharp increase in the of temperature. 
conductance. The reaction proceeds to 99.6% completion in 
(d): Anode: [Fej ——> Fe” (aq) + 27] х2 eight half-life duration. 
Cathode : Ox) + 4H (ag) +47 ——> 2H,0 1 pe 0.693 Â 
2Feq) + Oo у + 4H (ag) —> 2Fe” (aq) + 2906) hye 
[Fe (103 For 99.6%; a=100 х=99.6 a-x-04 
Po, ЇН блхао Эу Р 230, - i. 2308. 08250 
So, 2Ееу+ Ом) + 4H (aq) > 2Ее? (aq) + 290 996% ree, 
п = 4 (no. of electrons involved) _ 2.303 "a 
: x24 (0) 
From Nernst equation, E" 6% 
Econ = E 040591 (у From eq. (i) and (ii) 
"m 0.693 _ 2.303 x3 
-167-9991,, 00) рне agp tyr әв 
4 0.1x (10) 238 
-1.67 - 0.103 = 1.57 V въ = 5 ggg X24 tn 7 7975x typ = BX typ 
: For Р, if tso% = x t75% = 2х. 
@ or P, if tsoy ‚к then trs% 2y Зо онт 16. (b): The adsorption of methylene blue оп 
with respect to P is 1. From the given graph, ivated ch 1 is: physical ad Son md 
tration of Q decreases linearly with time achvated clarcoa, ie physical aesorpuon,. 1:18 
concen > M i accompanied by a decrease in enthalpy. 
So, rate with respect to Q, remains constant. 
Hence, order of reaction with respect to Q is 17. (a,d) 
zero. 18. (a,c) : In physisorption, as temperature increases, 
The rate law expression; the extent of adsorption decreases thus, graph I is 
r- k[P]'[Q]* physisorption. 
So, overall order is 1+ 0 - 1. Chemisorption first increases with increase 
: 2308, а T in temperature upto a certain extent and then 
9): k= t log a (а= ayf8 at ts) decreases regularly thus, graph I is chemisorption. 
2.303 dp 2.303 p In chemisorption, attractive forces between 
lig =—— log =——log8 asd) 
uf k 29/8 k adsorbent and adsorbate molecules are strong 
When = jo, а = 40/10 chemical bonds, thus enthalpy of adsorption is 
2.303 б. 2. = " high and of the order 80 — 240 kJ/mol. As in graph 
hino = tw UB 29/10 - log10 = Gi) IV, AH adsorption = 150 kJ/mol, thus it also represents 
From eq. (i) and (ii), we chemical adsorption. 
D 19. (a,b,d) 
us] x10 = 2503 tog 8 k x10 А , 
[55519] k 2.303 x log 10 20. (a) : Sulphide ores of Ag — Silver glance (AgS); 
log8 log 23 m 3log2 10 Cu — Copper pyrites (CuFeS;) and 
= = x10= x 
log 10 log 10 log 10 Pb — Galena (PbS). 
3x03x10 21. (c,d): А.О; and MgCO3-CaCO; are reduced by 
TM n 9 electrolytic reduction method. 
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22. (b) : Silver ore is oxidized by using oxygen from 
air as follows: 
4Ag + 8NaCN + 2H;O + O,(air) —> 

4Na[Ag(CN)2] + 4NaOH 
Sodium argentocyanide 
Ag(0) Oxidation Ag(+1) 
Silver is precipitated from the solution by addition 
of Zn powder in a finely divided condition. 
2Na[Ag(CN);] + Zn —> Nao[Zn(CN)4] + 2Ag 
| Sodium zincocyanide 
Agl) Reduction Ag(0) 
23. (a,c,d) : Tin is extracted from cassiterite ore. 
It is reduced by carbon. 
SnO; + 2C —> Sn + 2CO 
Crude metal contains impurities of Fe, W and 
Cu. 

24. (b): Nitric acid usually acquires yellow-brown 
colour due to its decomposition by sunlight into 
NO». 

A4HNOs(o5c) > ANO; +290 + О; 

25. (d) : H2S gas іп presence of NH4CI and NH4OH is 
the group reagent for group IV radicals i.e. Zn”, 
Ni2*, Mn” and Co”. 

e.g., Zn™ + H3S —> ZnS} + 2H* 


(White ppt.) 
26. (a,c,d) : 
AV ДЫ aft 
oN Fo үтүе 
0 о o^ о Ono 
Oxygen-oxygen bond lengths are equal 


(128 pm). АП electrons are paired so it is 
diamagnetic in nature. It has a bent structure. 
Thermal decomposition of Оз is exothermic 
process. 

203 —*> 30; + 68 kcal 


Charcoal 


27. (a) : Cl; SO, "> so, Cr 
(R) 
10SO,Cly + P, —> 4PCl; + 10505 
(R) (S) 
PCI; + 4HjO —> H3PO, + 5НСІ 
(S) m 


28. (a) : Ch +2NaOH;ai) > NaCl + NaOCl + H,O 


(Ру 
3Ch + 6(NaOH (conc) > 5NaCI + NaClO; + ЗНО 
(Q) 


(P) and (Q) are the salts of hypochlorous acid 
(HOCI) and chloric acid (HCIO3) respectively. 


29. (d): 
Mixture (Pb2*/Cr?*) 
dil. НСІ 


H,S/dil. mineral acid 
—_——ee«meauwya“» 


PbCh, CrCl, No effect 


(P) (Q) 
(Dissolve in Filtrate 


hot water) (HSin 


ammoniacal medium) 


Cr(OH)3) 
Green (R) 
(H,O; in 


H,O + Na;CrO, 
aq. NaOH medium) 


Yellow colour (S) 


warm 


P: PbO) +H;SO, “> pbso, + jos њо 
1, 
О: Ма›5›О; + 5H,0 “> 2NaHSO, + 8HCI 


+2, 


R: NH; > N>+4HI 


S: Хек, 22305 Xe+2NOF 


32. (a,c,d): With AgNO3, HCl, HBr and HI give 
precipitate. 
AgNO + НСІ —> AgCI} + HNO3 
(white ppt.) 
AgNO; + НВг —> АрВг + HNO3 
(pale yellow ppt.) 
AgNO; + HI —> AgI} + HNO; 
(yellow ppt.) 
But HF with AgNO; forms AgF which is soluble 
in water. 
AgBr + 2Na2S,03 —> Na3[Ag(S203)2] + NaBr 
Sodium argentothiosulphate 
(colourless) 


Similar reactions are observed with AgCl and 
Agl. 

33. (a) : Bleaching powder is Са(ОС1)С1. 
It contains OCT ion i.e., HOCI acid. 


se? 0 
Anhydride of 
hypochlorous acid 
34. (c) : 2CH4COOH + CaOCl, —> (CH4COO);Ca 
* HjO * Cl; 


2KI + Cl; —> 2KCI + 
2NaS2O3 + I; —> Na5S40; + 2Nal 
1 millimole of CaOCl; = 1 millimole of I; 
= 1/2 millimole of Na7S,03 


1 
Millimoles of СаОС1› = 2 x0.25x48-6 
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35. 


37. 


39. 


40. 


Molarity x Volume = 6 millimoles 
Molarity x 25 = 6 millimoles 


Molarity of bleach solution = 5 =0.24M 


(d) : 99% pure nitrogen is obtained by reaction of 
NH; with CuO but extra (highly) pure nitrogen is 
obtained by NaN; or Ba(N3)2. 


Ba(N4), —— Ba +3№, 


. (a) : Н›5 іп presence of aqueous acidified solution 


precipitates group II radicals only i.e, Си?" and 
Hg” as sulphides. 
(5): PCl; + SO; — POCI; + ОСІ, 
PCI; + НО ——? POCI; + 2HCI 
2PCl5 + H2804 ——> 2POCI; + SO;Cl; + 2HCI 


6PCl5 + P4010 ——> 10POCI, 
2PCl; +O, t> 2РОС1; + 2Cl; 
(Мое: PCl; —*> РС; + Cb, 
2PCl + О; —> 2POCl;) 


. (b) : P = [FeFe] 


Бе? (305): 


No. of unpaired electrons = 5 


J n(n+2) 
505 +2) = /35 


= 5.92 B.M. 


Magnetic moment (ц) = 


Q=[V(H:0),]** 


2473 43) 
very TTT TY 

No. of unpaired electrons = 3 
Magnetic moment (и) = /3(3+2) 


= /15 =3.87 BM. 
К = [Fe(H2O) 


Fe? d): 


No. of unpaired electrons = 4 


Magnetic moment (и) = ,/4(4 +2) 


= 24 = 4.90 B.M. 
The correct order of spin-only magnetic moment 
values is Q< R <Р. 
(а) : The colour of aqueous solution of CuSO, is 
blue-green. Thus, it absorbs orange-red colour 
and exhibit the complementary colour. 


(a,c,d) : 2KI + 2Kg[Fe(CN),] 2:294 


2K4[Fe(CN)g] +12... (i) 
b + KI — Kh i) 


(excess)  (brownish- 
yellow filtrate) 
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41. 


43. 


47. 


. (b,d) : Complex 


K;[Fe(CN)g] + ZnSO, —> KoZns[Fe(CN)s]; 


(white ppt.) 
KI; + 2Na S303 —> Na;$40, + 2Nal + KI 
(brownish- (colourless 
yellow filtrate) solution) 


(a) is correct as in reaction (i), Г (-1) is being 
oxidized to 1,(0) and Fe?" is being reduced to 
Fe”, 
is incorrect as white precipitate is of 
KoZnj[Fe(CN)s], or Zn[Fe(CN)6] 
is correct as 
Б ær +k 
Filtrate 
lz +starch —> Blue colour 
(d) is correct as white precipitate of 
K2Zn;[Fe(CN)6]2 or Zna[Fe(CN)6] is soluble 
in NaOH as 
Zn;[Fe(CN),] + 8NaOH —> 
2Naz[Zn(OH),4] + Na4[Fe(CN)6] 
Soluble 
(b) : Cu + 2AgNO3 —> Cu(NO3); + 2Ag 
M N Light blue 
Cu partially oxidizes to Cu(NO3)2 and remaining 
AgNO; reacts with NaCl. 


(b) 
(©) 


. (a) 


(c) : AgNO; + NaCl —> AgCI} + NaNO; 

N о 
AgCI + 2NH3 —> [Ag(NH3)j]'CI 
Cu(NO3); + 4NH3 —> [Cu(NH3)4]°* + 2NO3 


Intense blue solution 


. (a,c,d): In alkaline medium, 


MnOj + 2H5O + 3€ —> MnO, + 4OH- 

In acidic medium, 

MnOjs + 8H* + 5е- —> Mn” + 4H;O 

In neutral medium, 

MnOj + 2H;O + 3e° —> MnO, + 40H” 

Hence, number of electrons gained in acidic, basic 
and neutral media are 5, 3 and 3 respectively. 
ions [Co(NH3)J,Cb]' and 
[Pt(NH3);(H5O)CI]* both will show geometrical 


isomerism whereas [Pt(NH3)((NO3)]C] апа 
[Pt(NH3)CI]Br both will show ionisation 
isomerism. 
o 
Oc O- 
: = ap 
(8) : O—>Co <— 
о “шщ m o 
Noc 
(d) 


48. 


49. 


(c) : Ni: [Ar] 34% 452 
34 


ТТТ] 


Ni* : [Ar] 3d° 450 


ТТТ ÖT i 


sp oe 


Paramagnetic behaviour is possible when 
pairing does not take place i.e., 3d-orbital will not 
participate in bonding and hybridisation will be 
sp? including 4s and 4p-orbitals thus, structure is 
tetrahedral. 

When pairing takes places (in presence of strong 
field ligand), 

Ni? : 


LJA 1 uU CI 


dsp? hybridisation 


фр? hybridisation, fence square planar structure. 
Ni? : Paramagnetic, sp, tetrahedral 


Ni” : Diamagnetic, dsp”, square planar 

(b) : Ni” + CI —> [NiCL]7 sp? hybridisation, it 

is tetrahedral. 

Ni? + CN. —> [Ni(CN),J^^; dsp” hybridisation, it 

is square planar. 

Ni? + HjO —> [Ni(H20)6]”"; sp? hybridisation, 

itis octahedral. 

(c) : Following compounds are diamagnetic: 

L:[Co(NH3]Cl; М: Nas[Co(ox)] 

О: РКСМ); Р: [Zn(H2O)6](NO3)2 

К: In Ka{Fe(CN)g], the Fe?* is d^sp? hybridised 
and it has one unpaired electron. Hence, it is 
paramagnetic. 

L: In[Co(NH3)¢]Cls, Co?" is р? hybridised. 
Co? ion : 3d° 4s? 


ПСО 


Co% ion in [Co(NH3)6]>* 


NH; NH, NH; NH; NH; NH, 


«5р? hybridisation 


M: In [Со(ох)з]?”, 
Со?“ ion : 3d° 450 


Co* ion in [Co(ox);]- 


[е] 


ох ох ох 


d'sp? hybridisation 


It is inner orbital octahedral complex and 
diamagnetic in nature as all the electrons are 
paired. 

N: In octahedral complex [Ni(H?O)s]CL , Ni” is 
paramagnetic. 

О: In K,[Pt(CN)4], 


Р" ion : 5d? 650 
6p 


ПИЧ ICL 


Р“ ion in [P(CN),- 


TL Fal x] = 


CN- t m 


dsp? hybridisation 


Geometry is square planar and complex is 
diamagnetic as all the electrons are paired. 

P: Octahedral and tetrahedral complexes of zw 
are diamagnetic. 


51. (b): The bulky groups cause steric hindrance 


in the formation of transition state. Therefore, 
higher homologue (Q) and (R) are less reactive 


than lower homologue (P). 
(К) is more reactive than (Q) as in (О) two —CH3 
groups are directly attached to C — Cl bond. 


In compound (S), the transition state is highly 


stabilized by Ph EE group, so it has highest 


rate of reaction towards 532. 
Hence, the order of 
S>P>R>Q. 


rate of reaction is 
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52. (a,b,c): 

а 
но—2—н 
HO H 

CH, 

M (1S, 2R) 


CH, 
HO—?— H 
H OH 
a 
N (1R, 2R) 
cl 
H—— OH 
H—— oH 
CH, 
P (1R, 25) 


CH3 
Q(IR, 2R) 
M and N = Diastereomers 


М and O = Identical 
М and P = Enantiomers 


M and Q = Diastereomers 


(i) KOH 


Н ————————9 
(ii) {y CH;CI 


[9] 
ОК?» 
[9] 
ak) CH,—Cl 
T L This halogen takes 


part in the reaction. 


Due to resonance C—Br bond is shorter and strong 


therefore this halogen cannot take part in the reaction. 


о 
wt ena * QC - 
Ó 


о 
[е] 
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54. (d): Phenol is weaker acid than carbonic acid 


(H5CO3) and does not liberate СО, on treatment 
with aqueous sodium bicarbonate solution. 


55. вл 


он О 
CHO 
. Cayo | 
Reimer- Tiemann? * 
reaction) 
3 


(S) (Q) 
(Major) (Minor) 
OH OH OH 
Br Br Br Br 
3Br zag) 
- SO, 
P Br 
SOH 02 ПОМ. Вг 
H (©) 


p-Hydroxybenzene Д 


sulphonic acid 2, 4, 6-Tribromophenol 


57. (a): P: zya SS m 


Q: Xona $$» i qm 
к: (if green, (i) Hg(OAc); di 
(Markownikoff 
(ii) NaBH, 


addition) 


(i) BH, 
TONO 


(Anti-Markownikoff 


“oH addition) 


58. (b) : Diether is known as acetal. So, 


c “м 
+> 


LAN Hoor 
- — 


p 0 
(Р) 
Мо. оЁ- сон groups in the product 'P' is 2. 


60. (c) : Reaction I: 


HOOCN — COOH dil. 


с=с 
H~ as NH alk. KMnO, 
d (Syn addition) 


О 
A Br; (1.0 mol) о í COOH 
HC CH, aqueous NaOH? OH 
(1.0 mol) CHBr;* HC “Ома H—T-OH 
ш) т) соон 
Meso (5) 


Reaction II : 
о 


A Вг, (1.0 mol), 
oy 


нс CH, CH;COOH 
(1.0 mol) 


(optically inactive) 


Д. iir CN. OE dil. 
Td М alk. KMnO, 
H3C CH,Br + HBr HOOC н (Syn addition) 


(Ру (О) trans 
б соон соон 
нон , но—{=н 
ans Ngee С00Н нв ES с таа d 
ноос“ NH E 
соон соон 
(О) trans 

(т) (u) 

Succinic anhydride Racemic mixture 

v (optically inactive) 


Ау NO, 
O xa? 63. (d): 


О Friedel Crafts 


Zn- “| Conc. НСІ 


acylation 
OH "P еее 
н асуу Picric acid Ascorbic acid 
nas (24,6-Trinitrophenol) (Vitamin C) 
О, 
О NJ OH 
pu bd 
Е HN^ “мн ох ^ CH; 
62. (by; СОСЫ 7 COOH , нере ne 
vi Sd н =н 9,0 | o О [e] 9 
ci 
Barbituric acid Aspirin. 
Cyclic anhydride (Pyrimidine-2,4,6-trione) (2-Acetoxybenzoic acid) 
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Сопс. МаОН 


64. (©) : CH CHO — F > CH,—CHO 


H 


H 


[ _ ] | ГУ 
Hace CH,-cHo > н C-CH,-CHO Se ON »H 3 CH-CHO H- -с=0 
OH OH H 
i) J"! 


H-C OHCH,—C— CHO «— 1d — H-C — C—CHO 
H^ [I 
OHH 
не 


єн,он 


н CH,—OH 
Conc. NaOH ] 


Gi) 


CH on он CHOH 
HOH,C-C-CHO OL» CH, C-CH, + HCOOH 
CH,OH HOH,C OH 


No a-hydrogen 


(iii) 


(iv) 


(i), (ii) and (iii) are aldol products but when two aldehydes without o-hydrogen reacts in presence of conc. 
NaOH they undergo cross Cannizzaro reaction not aldol reaction. Thus, the final product is obtained by 
three cross aldol condensation processes and one cross Cannizzaro reaction. 


65. (b,d): Only those compounds having both 
alcoholic —OH group and —COOH group can 
be separated by NaOH and NaHCO; solutions. 
Phenol does not react with NaHCO; solution. 

(а) CsHsOH, CsHsCOOH — Separated by 
NaHCO; only but not by NaOH. 

(b) СеН5СООН, Cs5HsCH2OH — Separated by 
both NaHCO; and NaOH. 

(c) СеН5-СНОН, CsHsO0H — Separated by 
NaOH only but not by NaHCO3. 

(d) C6HsCH2OH, C&H5CH;COOH — Separated 


by both NaHCO; and NaOH. 
an 
66. (а): CH,CH,COCH;-S 5 CH,—CH,—C— CH, 
© on 
95% H350, он 
A 
CH,—CH— C-CHS ug CHE - C CHa 
(н) COOH COOH 
67. (b) : B-keto acids undergo decarboxylation most 
readily. 
COOH 


Decarboxylation 
со, 


cy 
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68. (a) : As J gives effervescence on treatment with 
NaHCO; thus it should contain — СООН and 
as it gives positive Baeyer’s test, thus it should 
be unsaturated. J is obtained from | from the 
following reaction. 

CHO 


[1] 


CH= CH—COOH 


s0 


0 
но 


(Сн;СО),О 
“CH,COONa” 


CH= CH—COOH CH,CH,COOH 
69. (с) : ә 500; 
0 CH,CH,COCI 
CH. 
Aii anhyd. 
тл 2* АС, 
Il 
о 
єн, АС; 
2 
C C 
H Il Il 
ю о 
+ AlCl}, + HCI 


70. 


72. 


(acd) : 


(Vv) (И) 
Је, CoH sO. 
Effervescence 


(due to evolution of CO) 


[ө] ONa 

О 

jo Hot NaOH) у COM 
He” um HC 


Soluble 


(c) : When group has +R and -I effect ortho 
derivative is most acidic due to ortho effect. 
Thus, o-hydroxybenzoic acid is the strongest 
acid. Electron releasing groups —CH3 and —OH 
decrease the acidity while electron withdrawing 
group —NO) increases the acidic strength. +R 
effect of ОН is stronger than +I effect of —CH3 
group. All phenols are less acidic than carboxylic 
acids. 

Thus, the correct order of decreasing K, is 


COOH COOH COOH OH 


CH; OH 


(c) : For the formation of colour dye, reaction 
should take place between diazonium salt and 
D-naphthol. Diazonium salt is prepared by the 
reaction between primary aromatic amine and 
НКО; (NaNO; + НСІ). 


NaNO, + HCI 
не NH; шы 1 


meL )-N-N-a 


NO, 


73. 


74. 


OH- 
lg pling) 


HO, 
Qo 


Brilliant colour dye 


f-Naphthol 


е 
w: CH;- CH- CH- COOH; Valine (V) 
NH; 
CH;- CH—COOH; Alanine (A) 
NH, 


- Hc — СООН; Phenylalanine (P) 


NH; 


HN —CH;— СООН; Glycine (С) 
As (A) is at the end so options possible with 


— NH» group at beginning аге 

(i) VPGA, (ii) VGPA, 

(iii) PVGA, and (у) PGVA 

(4): 

Peptide Ri Rz | Nature Charge 
I H H Neutral 0 
п н CH3 | Neutral | 0 
ш CHCOOH н Aade | -=e 
IV CH,CONH; (CHj,NH; Basic +уе 


V | CH;CONH, CH;CONH; Neutral 0 


VI | (CH)NH3 | (CH NH; Basic | же 
уп | CHCOOH |СН›СОМН› Acidic -ve 
УШ CHOH (СН МН, Basic *ve 
IX |(CH)NH; | CH; | Basic | sve 


Hence, peptide IV, VI, VIII and IX are positively 
charged at pH = 7.0. Groups like —CH;OH, 


Il 
amides —CH,C—NH, are neutral. 
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75. 


76. 


78. 


®: CHO 
CH, 
CHOH 
CHOH 
H—C-OH 
CH,OH 


D-configuration 


Pyranose structure 


Total no. of stereoisomers in pyranose form of 
D-configuration = 2-8. 
(6) : Decapeptide + 9 HO ——> 

Glycine * Alanine * Phenylalanine 
Total wt. of amino acids after addition of 9 moles 
of H5O = 796 + (9 x 18) = 958 
Let п units of glycine are present in the 
decapeptide, 


then 175 «109247. = n=6 
958 


. (b) : This structure is an example of pyranose and 


aldohexose. Here, the carbohydrate structure is of 
the B-pyranose form. 


(6) : Structure of melamine is 


HN А Ан, 
[X 
NSAN: 
NH, 
Total no. of lone pair of electrons = 6. 


(a,b,c,d) : Condensation polymers are formed 
by condensation of diols or diamine with 
dicarboxylic acids. 

Therefore, 


|| ЇЇ 
X may be ;—C—OR ог —C—NH, ог -С= № 


П HjNi 
—c-or—2™5 cu on 
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П П 
(a) HyCO—C—(CH,),— C— OCH; 
HjNi| A 


OH—H,C(CH,),CH;— OH 
i i 
A] HO—C—(CH,),—C-OH 


Polyester 


|| Il 
(b) H,N—C—(CH,),—C—NH, 
manifa 
HjN—CH,(CH;),CH;-NH, 


1 | 
HO-C-(CHj), - C-OH 


Polyamide 


() H,N—C—(CH,),—C— NH; 


вг, | NaOH 
H,N—(CH,),-NH, 


носну он 
Polyamide 
(d) N=C—(CH;),-C=N 
нум | ^ 
HjN—CH,(CHj),CH; —NH, 
П П 
HO—C-(CHj),- C—OH 


Polyamide 
иш 


1. 


SOLVED PAPER 2014 


JEE MAIN 


We are happy to inform our readers that 70% questions asked in 2014 JEE 
Exam are from MTG JEE Main Chemistry. Many Questions in this year's 


exam were similar in nature to the problems given in this book. 


Which one is classified as a condensation polymer? 
(a) Acrylonitrile (b) Dacron 
(c) Neoprene (d) Teflon 
[From MTG JEE Main Chemistry, 
Similar Question, Page 1217, Q-65] 
Which one of the following properties is not 
shown by NO? 
(a) Its bond order is 2.5. 
(b) Itis diamagnetic in gaseous state. 
(c) Itis a neutral oxide. 
(d) It combines with oxygen to form nitrogen 
dioxide. 
[From MTG JEE Main Chemistry, 
Similar Question, Page 157, Q-22] 
Sodium phenoxide when heated with CO; under 
pressure at 125 °С yields a product which on 
acetylation produces C. 


ONa 125°C н" 
or +CO, 5 atm B AGO c 


The major product C would be 
OCOCH; OCOCH; 


@) © соон ©) © 
OH OH 
(© gre (d) rev 


СОСН; 
[From MTG JEE Main Chemistry, 
Similar Question, Page 1060, Q-18] 
Given below are the half-cell reactions: 
Mn?*+2e —> Mn; E°=-1.18V 
2(Mn** +e —> Mn”); E° =+1.51 V 
The E? for 3Mn^' — Mn + 2Mn* will be 


COOH 


(a) – 0.33 V; the reaction will occur 
(b) – 2.69 V; the reaction will not occur 
(c) -2.69 V; the reaction will occur 
(d) – 0.33 V; the reaction will not occur. 
[From MTG JEE Main Chemistry, 
Similar Question, Page 384, Q-85] 
For complete combustion of ethanol, 
CHOH + 30249) —  2CO» + ЗНО, 
the amount of heat produced as measured in 
bomb calorimeter, is 1364.47 kJ mol! at 25 °C. 
Assuming ideality the enthalpy of combustion, 
А.Н, for the reaction will be (К = 8.314 kJ mol”) 
(a) - 1350.50 kJ mol (b) – 1366.95 kJ mol"! 
(c) – 1361.95 kJ mol! (d) – 1460.50 kJ mol 


For the estimation of nitrogen, 1.4 g of an organic 
compound was digested by Kjeldahl method and 
the evolved ammonia was absorbed in 60 mL of 


M sulphuric acid. The unreacted acid required 


20 mL of M sodium hydroxide for complete 


neutralization. The percentage of nitrogen in the 

compound is 

(a) 5% (b) 6% (c) 10% (а) 3% 
[From MTG JEE Main Chemistry, 
Similar Question, Page 796, Q-42] 


The major organic compound formed by the 
reaction of 1, 1, 1-trichloroethane with silver powder 
is 

(a) 2-butene 
(c) ethene 


(b) acetylene 

(d) 2-butyne. 
[From MTG JEE Main Chemistry, 
Similar Question, Page 1010, Q-51] 


The ratio of masses of oxygen and nitrogen in a 
particular gaseous mixture is 1 : 4. The ratio of 
number of their molecules is 


(а) 3:16 (b) 1:4 (с) 7:32 (d) 1:8 


CHEMISTRY TODAY | МАҮ'14 27 


10. 


11. 


12. 


13. 


14. 


The metal that cannot be obtained by electrolysis 

of an aqueous solution of its salt is 

(a) Cr (b) Ag (с) Са (d) Cu 
[From MTG JEE Main Chemistry, 
Similar Question, Page 508, Q-79] 


The equivalent conductance of NaCl at 
concentration C and at infinite dilution are Ac and 
À..., respectively. The correct relationship between 
Àc and А... is given as 

(where, the constant B is positive) 

(à Ас=А, +(В)УС (b) Ac =A., +(B)C 

() Ac-A,-(BC (Ф Ас=А, -(BNC 


The correct set of four quantum numbers for the 
valence electrons of rubidium atom (Z = 37) is 


1 1 

5,0,1,+= 5,0,0,+— 
(а) x^ (b) #2 
1 1 

5, 1,0,+— d) 5,1,1,+— 

(с) +3 (4) 511,45 


[From MTG JEE Main Chemistry, 
Similar Question, Page 119, Q-3] 


Consider separate solutions of 0.500 M С:Н5ОН, 
0.100 M Mg3(PO,) лу, 0.250 M КВт, and 0.125 M 
М№МазРОца at 25 °C. Which statement is true about 
these solutions, assuming all salts to be strong 
electrolytes? 
(а) 0.500 M C;H;OHqy) has the highest osmotic 
pressure. 
(b) They all have the same osmotic pressure. 
(с) 0.100 M Mg3(POy)o(aq) has the highest osmotic 
pressure. 
(d) 0.125 M NaPO) has the highest osmotic 
pressure. 
[From MTG JEE Main Chemistry, 
Similar Question, Page 323, Q-15] 


The most suitable reagent for the conversion of 
R—CH;—OH —> R-CHOis 
(a) PCC (Pyridinium chlorochromate) 
(b) KMnO, 
(с) KCrO; 
(d) CrO; 
[From MTG JEE Main Chemistry, 
Similar Question, Page 1040, Q-33] 


CsCl crystallises in body-centred cubic lattice. If 
‘a’ is its edge length then which of the following 
expressions is correct? 
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15. 


16. 


17. 


18. 


(а) rg tte = за (b) fes +růo- =3a 


Tost tor = 
Cst СГ 2 


(©) 


(d) re +7- = а 


[From MTG JEE Main Chemistry, 
Similar Question, Page 284, Q-8 and 
Page 290, Q-45] 


In which of the following reactions, НО, acts 
as a reducing agent? 
(1) H20, + 2H* + 2€ —> 2H;O 
(2 HO,-2& —> O, +2H* 
(3) НО, + 27 —> 20H 
(4) Н.О + 20H" - 2€ —> О, + 2H;O 
(a) (2), (4) (b) (1), 2) 
(с) (3) (4) (4) (1), (3) 
[From MTG JEE Main Chemistry, 
Similar Question, Page 341, Q-28 amd 
Page 342, Q-50] 


For which of the following molecules significant 
и #0? 


cl CN OH SH 
cl CN OH SH 


(а) (3) and (4) (b) Only (1) 
(c) (1) and (2) (4) Only (3) 


On heating an aliphatic primary amine with 
chloroform and ethanolic potassium hydroxide, 
the organic compound formed is 
(а) an alkyl isocyanide (b) an alkanol 
(с) an alkanediol (d) an alkyl cyanide. 
[From MTG JEE Main Chemistry, 
Page 1196, Q-15] 


In 542 reactions, the correct order of reactivity 
for the following compounds: 
CH5CI, CHCH;CI, (CH3);CHCI and (CH3).CCI 
is 
(а) (CH3CHCI > CH;CH;CI > CHsCI > 
(CH3).CCI 
(b) CH,Cl > (CH4),CHCI > CHCH;CI > 
(CH3).CCI 
(с) СН;С1> CH4CH;CI > (CH3);CHCI > 
(CH3.CCI 
(d) CH3CH;CI > CH;CI > (CH3);CHCI > 
(CH3.CCI 
[From MTG JEE Main Chemistry, 
Similar Question, Page 996, Q-79 aud 
Page 1023, Q-9] 


19. 


20. 


21. 


24. 


The octahedral complex of a metal ion М?" with 
four monodentate ligands L;, L;, 1; and Ly absorbs 
wavelengths in the region of red, green, yellow 
and blue, respectively. The increasing order of 
ligand strength of the four ligands is 
(а) Li«L5«L«l5 (Ы) меге 
(с) Li€L3 «L5 «L4, (d) L5 «L5 « L4 « Li 
The equation which is balanced and represents 
the correct product(s) is 
(a) CuSO, + АКСМ — K;[Cu(CN);] + K;SO, 
(b) Li,O + 2KCI > 2LiCI + K,O 
(с) [CoCI(NH3)s]' + 5H* > Со?" + 5NHj + СГ 
(d) [Mg(H,0),]** + (EDTA)* excess NaOH 
[Mg(EDTA)J" + 6H;O 
[From MTG JEE Main Chemistry, 
Similar Question, Page 732, Q-146] 
In the reaction, 
cH,coon — ^s 
the product C is 
(a) acetyl chloride 
(c) acetylene 


Pcl; Alc. KOH 


>A >B XC, 
(b) acetaldehyde 


(d) ethylene. 


The correct statement for the molecule, CsI, is 
(а) it contains Cs’, Г and lattice 1, molecule 

(b) itisa covalent molecule 

(c) it contains Cs* and I; ions 

(d) it contains Cs* and Г ions. 

For the reaction SO, +F One) = SO if 
K, = KART) where the symbols have usual 
meaning then the value of x is (assuming 
ideality) 


(a) 1 1 


1 
-1 с) -= d) = 
(b) (c) 5 (d) 2 
[From MTG JEE Main Chemistry, 
Similar Question, Page 212, Q-31] 
For the non-stoichiometric reaction: 
2A + B 2 C + D, the following kinetic data were 


obtained in three separate experiments, all at 
298 K. 


Initial Initial Initial rate of | 
concentration concentration | formation of | 
ГА] [В] C (mol L's") | 

| 01M 0.1M 12x10? 
0.1M 02M 12x10? | 

| 02M 01M 24x10? 


The rate law for the formation of C is 


26. 


27. 


28. 


29. 


30. 


ас 


ас _ Ж 
(a) FMA ©) =H AILB) 
dC _ ram а) 4€. 2 
© "L-MAPIB] © GAMAN) 


[From MTG JEE Main Chemistry, 
Similar Question, Page 407, Q-63] 


. Resistance of 0.2 M solution of an electrolyte is 


50 Q. The specific conductance of the solution is 

14 S m ^. The resistance of 0.5 M solution of the 

same electrolyte is 280 О. The molar conductivity 

of 0.5 M solution of the electrolyte in S m? mol 

is 

(а) 5x10? (b) 5х 10%(c) 5x10? (d) 5x 10° 

[From MTG JEE Main Chemistry, 

Similar Question, Page 360, Q-12 and 

Page 393, Q-12] 


Among the following oxoacids, the correct 
decreasing order of acid strength is 
(a) HCIO; > HCIO; > HCIO; > НОСІ 
(b) НОСІ > HCIO, > HCIO; > HCIO, 
(c) HClO, > НОСІ > HCIO; > HCIO; 
(d) HCIO; > HCIO; > HCIO, > НОСІ 
[From MTG JEE Main Chemistry, 
Similar Question, Page 692, Q-60] 
Which one of the following bases is not present 
in DNA? 
(a) Thymine 
(c) Adenine 


(b) Quinoline 
(d) Cytosine 
[From MTG JEE Main Chemistry, 
Similar Question, Page 1245, Q-62] 


Considering the basic strength of amines in 
aqueous solution, which one has the smallest pK, 
value? 

(a) CsHsNH2 
(с) CH3NH) 


(b) (CH3),.NH 

(d) (CHs)3N 
[From MTG JEE Main Chemistry, 
Similar Question, Page 1203, Q-6] 


If Z is a compressibility factor, van der Waals 
equation at low pressure can be written as 


Pb RT 

Z=1+— b) 2=1+—— 

(a) *xT (b) +o 
a Pb 

с) 2=1-—— d) Z=1-— 
9 VRT e RT 


Which series of reactions correctly represents 
chemical relations related to iron and its 
compound? 
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(а) Fe—Oxhet_,Fe,9, £0.89 Feo 


СО,700 °С Ее 


(b) ке—%ЁН5©+ s Reso S00 ‚ 
Fe,(SO,); —°'—›Ее 
(с) Fe—O2.be puo. 9.9503 reso, 
heat Fe 
(d) Fe— Cet y fecr, Pei ‚р 
Zn 
— Fe 


SOLUT 


(b): Dacron or terylene is a polyester, consists 
of ester linkages formed by the condensation of 
—OH group of ethylene glycol and — COOH 
group of terephthalic acid with elimination of 
water molecules. 
(b): The electronic configuration of NO molecule is 
NO(15) : 015°, o*1s?, o2s?, с*25°, o2p?, 

(napi = napi), (T*2p: = R*2p,) 
This indicates that it has one unpaired electron 
in its outermost shell. So, NO molecule is 


paramagnetic in the gaseous state. 
во = №№ 10-55 

2 2 
NO combines with О» to give NO). 
2NO +O, —> 2NO, 


It is neutral to litmus i.e. neutral in nature. 
ONa OCOONa 


(b): +CO, ae 
5atm 


Rearrangement 


Sodium phenyl 
carbonate 


OH OH 
"m COOH — COONa 
Д HO 


Salicylic acid Sodium salicylate 


OCOCH; 
COOH 


o-Acetoxybenzoic acid 
(Aspirin) 
(C) 


MAY ‘14 


е 


(b): Overall reaction: 
Мп? + 267 — Mn; E?--138V 
2Mn" —> 2Мп +267; E?--151V 
3Mn?* —> Mn +2Мп”; E? = – 1.18 + (- 1.51) 
=-2.69V 
As Е° is negative, the reaction will not occur. 
(b): Given; AE = – 1364.47 kJ mol! 
An, = No. of products) – No. of reactants, 
22-32-1 
Т = 25 + 273 = 298 К 
AH = АЕ + AngRT 
=- 136447 + (- 1) x 8.314 x 10? x 298 
=- 136447 – 1 x 8.314 x 10? х 298 
= – 1364.47 – 2477.57 x 10? 
= — 1366.95 kJ mol! 
(Note : Given value of R is wrong, it should be 
8314] K” mol” or 8.314 x 10? kJ К! mor") 
(с): Mass of organic compound = 1.4 g 
1.4 x Мед. of acid consumed 
Mass of compound taken 


% of N= 
Meg. of acid consumed 


= 6х2) (xix: 
10 10 


=10 [Basicity of acid = 2] 
% of N = 1410 _ 10% 
14 
We aL 1 
Vel CN 
à: HyC—CECI + вав + CI 3c- cH, 
el СІ“! 


НС С=С СН; + 6AgCl 
2-Butyne 
(c) : Let the mass of O, = x and that of N; = 4x 


No. of molecules of О, = = 


4x x 
у Nu. 
No. of molecules of №; 28 7 
CAESA 
tio-—:- 7:32 
Ratio 379 3: 


(c): Among all the metals, only Ca is a s-block 
metal, which is highly electropositive and cannot 
be obtained by electrolysis of an aqueous solution 
of its salt. 


10. 


1. 


12. 


13. 


14. 


15. 


16. 


(а): According to Debye—Hiickel’s theory, for a 
strong electrolyte (like NaCl), 


Ac =5%„-(В)/С 
(b): Rb (Z = 37) : [Kr] 5s! 


n=5,1=0,m=0,s= +1 
2 


(b): Applying the equation, л = iCRT 


Solution i С їхС 
СНОН (ау 1 0.5 0.5 
Mg3(POs)>(a0) 5 01 05 
KBr (ax) 2 0.25 0.5 
NasPO (eq) 4 0.125 0.5 


The value of i х C indicates that all the solutions 
have same osmotic pressure. 


(a): PCCishighly effective inoxidizing 1° alcohols 
to aldehydes. 
(d): Inabody-centred cubic (bcc) lattice, oppositely 


charged ions touch each other along the cross- 
diagonal of the cube. 


In case of CsCI, 
2n * 2n - Уза 
+. = 
ог, се Hoy = 2 a 


(a): The reducing agent itself gets oxidised i.e. the 
oxidation number increases. 

EI 2 
H,O, + 2H* + 2 —5 2H,O 


(1) 
-1 0 
(0) H,O,-2e7-—>0, +2н* 
zi =2 
(3) H,O, + 2e°—> 20H™ 
“1 0 
(4 H,O, + 20H" - 2^ —> O, + 2H,0 
(a): (1) a > (2) n 
© Lt 
cl © 
Ld 
Ill 
N 


(Symmetrical; 4=0) (Symmetrical; u = 0) 


17. 


18. 


19. 


20. 


21. 


(3) ZH (4) "i 
OC ish 
ло: AS 


H H 
(Unsymmetrical; и + 0) (Unsymmetrical; ц # 0) 


[The shape around [The shape around 
O atom is angular, S atom is angular, 
not planar.] not planar.] 


A 
(a): R — NH; + CHCI; + 3KOH(alc.) ——» 
R — N = C + 3KCI + 3H,O 
Alkyl isocyanide 
"— — 
Steric hindrance 


Aliphatic primary 


amine 
(с): Reactivity in S2 


So, the correct order of reactivity towards S42 
reaction is 
CH3CI > CH3CH;CI > (CH3);CHCI > (CH3);CCI 
A VIBGYOR 
Wavelength increasing (À) 


(с) 


According to the spectrochemical series, more the 
absorption frequency, stronger is the ligand. 


or, A or CFSE œ Strength of ligands ос H 


Hence, the increasing order of ligand strength is, 
Li < Ід < 15 < 14 

(кеа) (Yellow) (Green) (Blue) 
(с): (a) 2CuSO, + 10KCN —> 2K3[Cu(CN),] 

Pot. cuprocyanide 

+ 2K,SO, + (CN); 

(b) Reaction is unfavourable in the forward 
direction, as КО is unstable while 1.10 is stable. 
(c) Complex [CoClI(NH3);] decomposes to 
МН; salt under acidic medium. 


(4) 


2 NaOH 

IMg(H.O) iag + (EDTA) fq) > 
[Mg(EDTA)I (ay) + 6H;O( 

Reaction is unbalanced w.r.t. charge. 


LIATH; 
(d): CH.COOH CH,CH,OH 
(A) 


-POCI,, -HCI | PCI; 


(Reduction) 
*2H;-H,O 


Alc. KOH, A 
H,C=CH, 
Ethylene 
(© 


CH,CH,Cl 
(Dehydrohalogenation) (В) 
-HCI 
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22. (с): Cs cannot show +3 oxidation state. So, CsI, is 


24. 


formulated as Cs' and I; ions. It is a typical ionic 
compound. 


(с): For the reaction, 
1 — 
SOy + Оза = S05) 


Using formula, К, = K(RT)*"s 
where, An, = no. of products;g) — no. of reactants) 


(a): For the reaction, 2A + BG C+ D 
Rate of reaction 
= 14A] __ AB] dC] _ AD] 
2 dt dt dt dt 
Now, rate of reaction, aq -KAT'[B]" 
From table, 
12x10? = К(0.1)* (0.1) (i) 
12x10? = k(0.1)* (0.2)" (ii) 
24 x10? = К(0.2)* (0.1)" ...(iii) 
On dividing equation (i) by (ii), we get 
12x10? _ k(0.1)*(0.1)" 
12x10? k(0.1)*(0.2)" 


1 ү 
1=| = => y=0 
(J =» 
On dividing equation (i) by (iii), we get 


12x10? _ k(0.1)*(0.1)" 
24x10?  k(0.2) (0.1)" 


Hence, АЕ yatp =KA] 
(b): Case 1: C=0.2M, К= 500, к= 148 m^! 
11 г 1 
к=—.— ОГ 14=—.— 
A'R A'50 
э lljaxso-70 m7 
A 
Case П: iw, C-05M, R = 2800, 
1 1 1.1 i 1 
К= or —=—х => == x70 
PA р R А р 280 
к=Ї1=0255т^1 
р 
Now, Am = xx 1000 
С 
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26. 


27. 


28. 


29. 


If molarity is in mol L^, then 
x(S тг!) 

1000 L m ? x Molarity (mol L”) 
Е 0.255! 

10001. m 2x05 mol L! 

=5 х 105 m? тог! 
(d): No. of O-atoms (i.e. oxidation state) = Acidic 

strength 

Hence, the decreasing order of acidic strength 


will be 
HCIO; > HCIO; > HCIO; > НОСІ 


(b): DNA contains adenine (A), thymine (T), 
guanine (G) and cytosine (C) bases. 


Ay, (Sm? mol!) = 


(b): Order of decreasing basic strength of amines 

in aqueous solution is 

(CH35NH > CH3NH; > (CH3);3N > CsH;NH2 
2 1 3 

EN 

pK, 

Hence, (CH3);NH has the smallest pK, value. 


Aniline 


Basic strength = K, = 


(с): For 1 mole of real gas, van der Waals equation 
will be 


(r5) (V-b)=RT 

ү? 

At low pressure; ‘V' is large and therefore 'b' is 
neglected i.e. (V - b) - V 


then, 3 (V)=RT 
V 


а 
РУ + —-RT 
ог, y 


or, PV=RT -5 (At low pressure, PV > RT) 


On dividing by RT on both the sides, the above 
equation will be, 


PV _,__4 (2-2) 
RT УКТ @ 
Өй» Жэйге 

VRT 


. (a): Formation of Fe3O, through Fe, corresponds 


to the combustion of Fe and rest part of the 
reactions correspond to the production of Fe by 
reduction of Fe,O, in blast furnace. 

mum 
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The correct order of acidic strength of the 
following compounds is 
CH3CH;CH;COOH; NCCH;COOH; 
I п 
СН = CH—CH;—COOH 
ш 
(b) 1<Ш<П 
(d) П<1<Ш 


(a) 1<1<Ш 

(c) Ш<П<1 

Ап isotone of Ge is 
77 77, 7 7 

(а) $Ge (b) Se (©) Аз (d) SiSe 

A conductivity cell has a cell constant of 0.5 cm. 

This cell when filled with 0.01 M NaCl solution 

has a resistance of 384 ohms at 25 °С. Calculate 

the equivalent conductance of the given solution. 

(а) 1302 Q cm? (g eq)! 

(b) 1374 €^! cm? (g eq)! 

(с) 1546 Q7 cm? (g eq)! 

(d) 169.297! cm? (g eq)? 


In the following reaction, the final product is 


il - 
CH,—C-CH,CH,CH,CH,CH;- CHO > 


CHO CHO 

„СҮ“? Су 
сосн; сосн; 

Теа 


One atmospheric pressure is equal to 


1.01 x 10° Nm? 76 cm Hg 
I п 
760 torr 760 mm Hg 
ш у 
(а) I, II only (b) Ш, IV only 


(c) IL IM only (d) L IL DI, IV 


n 


12. 


13. 


Oil used as frothing agent in froth-floatation 
process is 

(a) pineoil 
(c) coconut oil 


(b) mustard oil 
(d) olive oil. 


Fraction of total volume occupied by atoms in a 
simple cubic cell is 


Ул 


т 


Зл 
(а) 2 (b) 


E (c) 
Which of the following species is not aromatic? 
(a) Benzene 

(b) Cyclooctatetraenyl dianion 

(c) Tropylium ion 

(d) Cyclopentadienyl cation 

The bond energies in NO, NO' and NO' follow 
the order 

(а) NO'»NO»NO^ 
() NO^» NO» NOt 


d) = 
@ = 


(b) NO>NO'>NO™ 
(d) NO*» NO^» NO 


. Which of the following pairs of complexes shows 


disp? hybridisation and is paramagnetic in nature? 

[Fe(CN)g] [Co(CN)g]- [Fe(CN)sP- [Co(HzO)q?* 
1 I ш у 

(a) Папа Ш (b) Iand IV 

(c) Land III (d) IL and IV 


. Which amine amongst the following will answer 


positively the carbylamine test? 


(а) CsHs—-NH—CH; (b) ме-{Оў-хн, 


(c) CgsH3s—NH—CyHy (d) СН5— МСН): 


Which of the following reactions produces 
hydrogen? 

(a) Mg-*HjO 
(c) BaO, + НСІ 


(b) H,8,05 + H,0 
(d) NajO; *2HCI 


Which of the following statements is incorrect? 
(a) ѓо a, for zero order reaction. 
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14. 


15. 


16. 


17. 


18. 


19. 


34 


(b) һә is independent of a, for first order 
reaction. 


(с) hips + , for third order reaction. 
a 


(d) hpe E , for п order reaction. 

Which compound on reaction with ethyl 
magnesium bromide and water will form 
2-methylbutan-2-ol? 

(а) CH3COCH; (b) CH3COOCH; 

(с) CH3CH;CHO (d) C2H5COCH3 


10 mL of liquid carbon disulphide (specific 
gravity 2.63) is burnt in oxygen. Find the volume 
of the resulting gases measured at STP. 

(a) 23.251. (b) 2226L 

(c) 23.50L (d) 20.08L 


An alcohol gives Lucas test within 5 minutes. 
The structure of alcohol, 0.22 g of which liberates 
56 mL of CH, at STP on treating with CH3MgI 
will be 


@ CH,-CH-CH, 
он 

(b) CH,-CH,-CH-CH; 
OH 

© (CH),CH-CH—CH, 
OH 

(d) (CHj,C- cH-CH; 
ÓH 


Which one of the following does not give white 
precipitate with acidified silver nitrate solution? 


cl 


ш ©) 


(с) СН = CH—CH)—Cl 
(а) Both (a) and (b). 


(b) CH; 2 CH-CI 


Chemical formula of ‘Red sindoor' is 
(a) Pb(NO3)» (b) Na;PbO, 
(c) Pb3O, (d) РЬСЬ 


Methyl o-D-glucoside and methyl B-D-glucoside 
are 

(a) epimers 

(b) anomers 

(c) enantiomers 

(d) conformational diastereomers. 
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20. 


21. 


23. 


24. 


26. 


Substances that are oxidised and reduced in the 
following reaction are respectively 

№Нц + 290 —> № + 4Н;О( 

(а) N2H4 HO (b) N2H4, H202 

(c) Nz H202 (d) H20, N2 

2° amine on reaction with nitrous acid gives 

(a) alcohol (b) nitro compound 

(c) nitroso compound (d) oxime. 


„ Pair of enantiomers from the following 
compounds are 
COOH COOH COOH 
H OH HO H HO H 
HO H HO H H OH 
COOH COOH COOH 
(0 (II) (ш) 
(a) Land II (b) Папа Ш 


(c) Тапа Ш (d) both (a) and (b). 


In the given Freundlich adsorption isotherm plot, 
x, y and z are respectively 


Saturation 
ressure, P, 


lio © oil (à) 0,11 
n n n 


(a) 140 (b) 
n 


In the following reaction, the product P is 


CCo oe 
SC "LLL 
| Pw " oc 


. Given that C +O, —> СО; АН? --akJ 


2СО+О› —> 2COz; AH --bkJ 
The heat of formation of CO is 


(a) b-24 (b) =- b ©) b- E 


Reaction of do pen 
formaldehyde in the pyrogallol gives 

(a) formic acid (b) methanol 
(c) methane (d) water. 


(d) 2a-b 


with 


27. 


29. 


31. 


32. 


33. 


35. 


Which of the following reactions does not take 
place? 

BF; + F —> BF; 

BF,*3F —> BE; 

AIF4*3F —> AIF; 
(а) Only (1) (b) Only (I) 
(c) Only (III) (d) Only (1) and (III) 


NH 
(ш) 
Ш) 


. In which of the following reactions, Kp> K? 


() PCI; — PCl; + Cl; 
(II) N20; == 2NO, 
(Ш) № + 3H; == 2NH3 
(IV) 2SO, + Оз < 250; 
(a) (Ш) and (IV) (b) (II) and (III) 

(c) (I) and (П) (d) (1), (II) and (IV) 
Which of the following metals has maximum 
ionisation potential? 
(a) Na (b) K 


(c) Be (d) Mg 


. Glyoxal on intramolecular Cannizzaro reaction in 


presence of strong alkali gives 

(a) glycol (b) glycine 

(c) glucose (d) glycollic acid. 

The freezing point of a solution containing 0.2 g of 
acetic acid in 20.0 g benzene is lowered by 0.45 °C. 
The degree of association of acetic acid in benzene 
is (Assume acetic acid dimerises in benzene and 
K; for benzene = 5.12 K kg mol) 


(a) 94.5% (b) 549% 

(с) 78.2% (d) 100% 
Lithopone is a mixture of 

(а) BaS + ZnSO, (b) ZnS + BaSO, 


(c) ВаО+7г(МОз» (d) Pb3O, + MgCO; 
The ion which is not tetrahedral in shape is 
(a) ВЕ; (b) NHj 

(©) [Cu(NH3* (d) [NiC] 


. Acetanilide on nitration followed by alkaline 


hydrolysis gives 
(a) o-nitroacetanilide (b) p-nitroaniline 
(c) m-nitroaniline (d) 2, 4, 6-trinitroaniline. 


Two bulbs A and B of equal capacity are filled with 
He and SO; respectively, at the same temperature. 
If the pressure in two bulbs is same then the ratio 
Of tyms for them is 


(а) 6:1 (b) 4:1 (с) 1:4 (d) 1:6 
. Aland Ga have the same covalent radius because 
of 
(a) greater shielding power of s-electrons of 
Ga atoms 
(b) poor shielding power of s-electrons of 
Ga atoms 


37. 


38. 


39. 


(c) poor shielding power of d-electrons of 
Ga atoms 

(d) greater shielding power of d-electrons of 
Ga atoms. 


Which among the following is the most soluble 
in water? 


(a) CsCIO, (b) NaClO, 

(c) LiClO, (d) КСО 

Ammonia on reaction with excess of chlorine, 
gives 


(a) NCl; and НСІ (b) Nz and NH,CI 

(с) NCl;and NH,Cl (d) N, and HCI 

Which of the following metals is present in brass, 
bronze and german silver? 


(a) Cu (b) Na () Mg (а) Al 


. Identify the correct order of stability of oxidation 


states of group 16 elements. 
(a) Se" < Te" « Po** (b) Ѕеб > Теб > Роб“ 
(с) Se*'- Te» Po (d) Both (a) and (b). 


ASSERTION AND REASON 


Directions 


: In the following questions (41-60), a 


statement of assertion is followed by a statement of 
reason. Mark the correct choice as : 


(a) 
(b) 
(с) 


(4) 
4l. 


43. 


. Assertion : 


If both assertion and reason are true and reason is 
the correct explanation of assertion. 

If both assertion and reason are true but reason is 
not the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


Assertion : The decomposition of NH; on finely 
divided platinum surface is first order when 
the concentration is low, however at higher 
concentration, the reaction becomes zero order. 
Reason : In first order reaction, the rate of 
reaction is proportional to the first power of the 
concentration of the reactant. 


Boiling points of aldehydes lie in 
between parent alkanes and corresponding 
alcohols. 

Reason : Aldehydes cannot form intermolecular 
hydrogen bonds like alcohols. 


Assertion : All F—S—F angles in SF, are greater 
than 90° but less than 180°. 

Reason : The lone pair-lone pair repulsion is 
weaker than bond pair-bond pair repulsion. 


. Assertion : НО; has higher boiling point than 


water. 
Reason: The dipole moment of H203 is little more 
than that of H20. 
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45. 


47. 


E 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


36 


Assertion : Hydrazine contains nitrogen but does 
not give Lassaigne's test for nitrogen. 

Reason : Hydrazine reacts with fused sodium to 
give Н» gas. 


. Assertion: [Сое] ion shows magnetic moment 


corresponding to zero unpaired electrons. 
Reason : It undergoes р? hybridisation. 


Assertion : Solution of Na;3CrO, in water is 
intensely coloured. 
Reason : Oxidation state of Cr in Na;CrO, is *VI. 


Assertion : Sulphanilic acid exists as dipolar ion 
whereas p-aminobenzoic acid does not. 

Reason : Carboxyl group being more acidic than 
—SO3H group can easily transfer a Н“ to the 
amino group. 

Assertion : Electrical conductivity of semicon- 
ductors increases with increasing temperature. 
Reason : With increase in temperature, large 
number of electrons from the valence band can 
jump to the conduction band. 


Assertion : Presence of a nitro group at ortho or 
para position increases the reactivity of haloarenes 
towards nucleophilic substitution. 

Reason Nitro group, being an electron 
withdrawing group, decreases the electron 
density over the benzene ring. 


Assertion : Copper liberates hydrogen from a 
solution of dilute hydrochloric acid. 

Reason : Hydrogen is below copper in the electro- 
chemical series. 


Assertion : frans-Pent-2-ene is polar but trans- 
but-2-ene is non-polar. 

Reason : The polarity of cis-isomer is more than 
trans- which are either non-polar or less polar. 


Assertion : The ionic size of N^ is bigger than 
that of Na* ion. 

Reason : The ionic radii of isoelectronic ions 
decrease with the increase in the magnitude of 
the nuclear charge. 


Assertion : BF; is a weaker Lewis acid than BCl;. 
Reason : The рл – рл back bonding is stronger in 
BF; than in BCl}. 


Assertion : Acidic character of alcohols follows 
the order: primary > secondary > tertiary. 

Reason : Acidic character of alcohols is due to the 
presence of polar O—H group. 
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56. 


57. 


58. 


59. 


Assertion : If an electron is in 4p-orbital, then 
possible values of quantum numbers are n = 4, 


1=1, т=0, +1, and s=2>. 


Reason : The second shell is a combination of 
one s, one p and one d-subshell. 


Assertion : When a concentrated solution is 
diluted by adding more water, molarity of the 
solution remains unchanged. 

Reason : Product of moles of a solute and volume 
of solution is equal to the molarity. 


Assertion : Boiling and melting points of amides 
are higher than corresponding acids. 

Reason : It is due to strong intermolecular 
hydrogen bonding in their molecules. 


Assertion : For isothermal expansion of an ideal 
gas its enthalpy decreases. 

Reason Enthalpy does not 
temperature. 


depend on 


. Assertion : МЕ; is a weak ligand than N(CH3)3. 


Reason : NF; ionises to give F ion in aqueous 
solution. 


SOLUTIONS 


1. 


(b): Acidity increases аз the electronegativity 
of the carbon atoms attached to —COOH group 
increases or the hybridisation of the carbon atoms 
attached to — COOH changes from sp? oso sp. 
Hence, acidic strength follows the order: 
s? os? os? sp! sp? sp? 
CH3CH;CH;COOH < CH; = CHCH;COOH < 
(0 (ш) 
р sp 
N=C—CH,COOH 
(П) 
(с) : Isotones have same number of neutrons (л). 
Ge (n = 44); Ge (n =45); 


бе (n-43; FAs (n=44); 
65е (n-42) 
(a) : Equivalent conductance, A, = ки 
1 Normality 
where, к (Specific conductance) = C х : 
a1! 1x05 
К a 384 


= 1.302 х 10? ohm! стг! 
1.302107 x1000 


0.01 
= 130.2 ohm! cm? (g eq)! 


Ла = 


ll 
(9 : CH, C- CH.CH;CH,CH,CH;— CHO 
or) 
Oo 
i2 


[ 
CH,—C—CH—CH,CH,CH,CH,—C—H 


(d) 6. (а) 


(4): In simple cubic arrangement, 


no. of atoms per unit cell = 1х8 =1; а= 27 
Packing fraction 
_ Volume occupied by one atom 
Е Volume of the unit cell 


(d): On applying the Hückel rule, 


[(4n + 2)л electron] system, 
Ö 
Q | 
Cycloheptatrienyl cation 


Benzene 
[n = 1, 6n-electrons, aromatic] (Tropylium ion) 
[n = 1, 6r-electrons, aromatic] 


O € 
Cyclooctatetraenyl dianion Cyclopentadienyl cation 


[л = 2, 10n-electrons, aromatic] — [4x-electrons, antiaromatic] 
(a) : Molecular orbital configuration of: 
NO (15) : o1s?, o*1s?, 0252, 6*2s?, o2p.”, 

(п2р,2 = n2p,?), 2p 
B.O. in NO= 100-5) -25 
NO* (14) : 61s’, o*1s?, 02s”, с*252, в2р.?, 

(п2р,2 = л2ру?) 

B.O. in МО*= i (10-4) 23.0 
NO (16) : с152, o*1s?, в25?, с*252, с2р,2, 

(n2p, = n2p,?), 2p, 
В.О. in МО - i (10—6) 22.0 


Bond order = Bond energy 
Order of bond energies is NO' > NO» NO'. 


10. (a): In[Fe(CN),]* ion, 


3d 4s 4p 
вел [ТТТ] Г] 


CN’ is a strong field ligand and causes pairing of 
electrons. 


СМ СМ CN CN" CN СМ 
————— 
5р? hybridisation; Diamagnetic 
In [Co(CN)g]^ ion, 


3d ES 4p 5s 
со? (УЛ О LLLI CT] 


[Co(CN)g [11р INT xx] [хх] EL: xx|xx] [4 
EER a 


CN- CN- CN- CN CN-CN- 
CŘ 


d?sp hybridisation; Paramagnetic 


In [Fe(CN);]"" ion, 
3d 4s 4p 
Fe” (3°); [4] 4] 4] 414] [Г] 


[Fe(CN)6l*; [ALL] epe z хх ох 


СМ СМ” СМ СМ СМ-СМ- 
Popper у 


25р? hybridisation; Paramagnetic 


In [Co(H30),]** ion, 


34 4s 4р 
Со? ay MN O LE EL. 


H20 is a weak field ligand and does not cause 
pairing of electrons. 


[Co(H2O)4]"'; 


ыыы" 


H,O H,O H,O H,O H,O H,O 
Nee eee ey, 


spd? hybridisation; Paramagnetic 


11. (b): Only 1° amines (ic. м. (ОУ-н, їп 


the present case) give positive carbylamine test. 


12. (a): Alkali and alkaline earth metals react 
with water to produce hydrogen gas and metal 
hydroxides. Thisis due to their high electropositive 
character. 

Mg + 2H,O —> Mg(OH); + Hz 


1 


13. (d): For п" order reaction, t; ос — 
Me 


CHEMISTRY TODAY | МАҮ'14 37 


ll CH,—CH,—MgBi 
14. (a) : (a) CH;—C—CH, —————4 
OH O—MgBr 
CH,-C-CH, «и CH,-C-CH; 
i-em CH,—CH, 


2-Methylbutan-2-ol 


Il 
(b) will give CH, —C—CH;—CH; 


Butan-2-one 


(c) will give CH; — CEH, — CH— CH, — CHs 


OH 
Pentan-3-ol 
and 
oH 
(d) will give CH3—¢—CHy 
CH; 


3-Methylpentan-3-ol 
15. (a): 1 mL of CS; weighs 2.63 g 
10 mL of CS; weighs 26.3 g 
C$ + 30 — 
12+ (2 х 32) 


CO, + 250, 
2241. 481 
76% 6721. 

76 g of CS; will yield 67.2 L of a mixture of 
СО; and SO; at STP 


26.3 р of CS; would yield 82,26, 3 = 23.251, 


16. (с): All the given alcohols will give Lucas test 
within 5 minutes as all are 2° alcohols. Exact 
structure can be known by knowing either 
molecular mass or formula of alcohol which will 
be obtained as follows: 

Let molecular mass of alcohol is M. 

56 0.22 22400x0.22 

= or, M= 
22400 M 56 

Now, general formula of alcohol is С„Нә + OH 
which corresponds to molecular mass 88 only 
when value of n = 5. Thus, 2° alcohol having five 
carbon atoms will be (c) only. 

17. (d): In (с), chlorine is attached to sp? hybridized 
C-atom and C—CI bond is more polar thus, it 
easily gives AgCI precipitate. In case of (a) and 
(b), chlorine is attached to sp. hybridized C-atom 
and there is double bond character between 
C—CI bond due to resonance i.e., ССІ bond is 
stronger bond and hence chlorine cannot be easily 
replaced. 

18. (с) : ‘Red sindoor’ is Pb3O4 or PbO;2PbO. 

It is also known as red lead. 


-88 
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19. (b): Methyl a-D-glucoside and methyl f-D- 
glucoside differ at C-1, hence are called anomers. 


| 
CH,OH 
Methyl B-D-glucoside or 
Methyl B-D-glucopyranoside 


| 
CH;OH 
Methyl a-D-glucoside ог 
Methyl o-D-glucopyranoside 


Decrease in O.N. (Reduction) 


-2 4 0 -2 
20. (b): NH, + 2H,0, ———> N, + 4H,O 
2 ^ 


Increase in ON. (Oxidation) 


HNO, 


: RN = 
21. ө: умни» poN-N=0+H,0 


p amine Yellow oil 


(Nitroso compound) 


22. (c) : Structures I and III are non-superimposable 
mirror images of each other. Hence, they are pair 
of enantiomers. 


23. (а): According to Freundlich adsorption isotherm 
plot, 


(i) Atlow pressure, Ze pl (graph is almost straight) 
m 


(ii) At high pressure, Хро (х/т is almost constant) 
m 


(iii) At intermediate pressure, 
X ру" op X c ppin 
m m 
where, п is an integer and k is a constant. 


25. () :С+0, —> CO; AH ак] 40) 


2CO + O; —> 260; АН? =-b kJ (Н) 
Formation of CO can be written as : 


C+ 10, — Co; AH; =? 


26. 


27. 


29. 


31. 


On reversing and then dividing equation (ii) 
by 2, we get 


СО, —> CO + 29» АН? = b[2 kJ ... (iii) 
On adding equations (i) and (iii), we get 
о b b-2a 
АН (cq) = 57477 
Pyrogallol 
HCHO + Н,0, >» НСООН + H,O 


Formaldehyde Formic acid 


(a): 


(b): BF; forms complex halides of the type 
[BF;] in which B atom has C.N. 4, it cannot extend 
its C.N. beyond 4 due to the non-availability of 
d-orbitals in its configuration. Hence, BEI ion 
(sp? hybridisation) is not formed. On the other 
hand, Al can extend its C.N. beyond 4 due to the 
availability of d-orbitals in its configuration. 


(o)  Kp= KART)" for Ky > Ke, An =+ve 


@ PCls() = РСЗ + Сау ; Ап=2-1=1 
(II) N)O4( = 2NO»( ; An=2-1=1 
(Ш) Nj + 3H ——2NHsq ; An=2-4=-2 
(IV) 2503 + Оң) < 2503) ; An =2-3=-1 


(c) : Alkali metals have lower ionisation potential 
than alkaline earth metals due to the extra nuclear 
charge in alkaline earth metals (which pulls 
€ inwards). Also, Mg has got lower ionisation 
potential than Be as electron to be removed from 
Mg is present in one shell outwards than in Be. 


т нр 0 
(d): H—C—C—H + NaOH —> H—C—C—ONa 
Glyoxal ü 
-NaCl | dil. HCI 
HOCH;—COOH 


Glycollic acid 
(a) : Given : w2 = 0.2 р, w; = 20 g, АТ;= 0.45 °C 
1000x қ; хш, 
w,xM 
Mobserved) = 113.78 (acetic acid) 
2CH3COOH = (CHCOOH) 


1000x5.12x0.2 


AT, = = 045= 
/ 20xM 


Before association 
9/2 
(where a is degree of association) 
Molecular weight of acetic acid = 60 
.. Normal molecular mass 
~ Observed molecular mass 


After association 1-@ 


Mooma) _ 1 4,9 
Mobserved) 2 

E P 0:= 0.945 or 94.5% 
11378 


32. (b) 


33. 


35. 


37. 


38. 


39. 


41. 


(о : In [Cu(NH3)4]**: 


3d As Ap 
Cura); HEC 
Сочна)"; ph be) [eT] 
u—._—Y 


dsp? hybridisation 
(Square planar) 
One electron is shifted from 3d to 4p-orbital. 


О 
I 
NH-C-CH,  NH-C-CH, NH, 
А нхо, On 
(b): © +н;5О, Oa 


Acetanilidi 

cetanilide NO, NO, 

p-Nitroacetanilide _p-Nitroaniline 

(b): Let the и,„; of He and SO;, be ш and uz 
respectively, 


3RT _ |ЗКТ 

For He: = = 

or He m M 1 

Forson: m= fT- BRE. Mog 
M 64 Uy 


. (c): The shielding power of d-electrons of 


Ga atoms is poor than p-electrons because they 
have less penetrating power. 


(c) : Larger M* forms more stable lattice with 
larger CIO; ion. Hence solubility of MCIO, 
decreases down the group. The high solubility of 
LiClO; is mainly due to high heat of hydration of 
Li" ion. 
(a) : NH3 + 3Cl; —> NCI; + 3HCI 

(excess) 
NCI; is an explosive compound. 
(a) : Brass is an alloy of Cu and Zn. Bronze is an 


alloy of Cu and Sn. German silver is an alloy of 
Cu, Zn and Ni. 


. (d): Stability of + 6 oxidation state decreases and 


that of * 4 oxidation state increases going down 
the group due to inert pair effect. 


(b):In a heterogeneous system, the reactant is 
adsorbed on the surface of a solid catalyst. The 
fraction of the surface of the catalyst covered by 
the reactant is proportional to its concentration at 
low values and the rate of reaction is first order. 
However at higher concentration, the surface 
of catalyst is fully covered and the reaction rate 
becomes independent of concentration and it 
becomes zero order reaction. 
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42. 


43. 


45. 


47. 


49. 


. (d): [Сов] 


„ (9: 


(b): Aldehydes have higher molecular weights 
and polarity as compared to parent alkanes hence 
aldehydes show higher boiling points than parent 
alkanes. On the other hand, aldehydes are not 
associated like alcohols thus, have boiling points 
less than the corresponding alcohols. 

(c) : The lone pair-lone pair repulsion is stronger 


than bond pair-bond pair repulsion. For this reason, 
the F—S—F bond angle decreases from 180°. 


. (b): The extent of H-bonding in H203 is higher 


than that of H20. 


(b): Hydrazine does not contain carbon. 
Therefore, during fusion with Na metal, it does 
not form NaCN which is required for positive 
Lassaigne's test. 


H3N —NH; + Na —> H;N— NHNa + 297 
2x-6=-3>x=+3 


3d 4s 4p 
Co*(3d°) : [1] AAt LJ] 


F ion is a weak field ligand and does not cause 
pening © of electrons. 


(Сова 
ар 4d 
TEË Бр Б | L] 
SS D RR 


spd? hybridisation 
[СоЕ,]- i ion is highly paramagnetic in nature and 
magnetic moment corresponds to four unpaired 
electrons. 


(b): Na;CrO, solution in water is yellow in 
colour. Yellow colour of CrO; is due to charge 
transfer i.e, momentary transfer of charge, pom 
O-atom to metal atom thereby changing О” 
momentarily to О ion and reducing the аланда 
state of Cr from +VI to +V. 

Let oxidation state of Cr in Na;CrO, be x, 

=> 2(+1) +х+4(-2)=0 => х=+6 

—SO3H group being more acidic than 
СОН group can easily transfer a proton to the 
amino group. 

(а) : In case of semiconductors, the gap between 
valence band and conduction band is small and 
therefore, some of the electrons may jump from 
valence band to conduction band and thus on 
increasing temperature conductivity is also 
increased. 


. (a) 
51. 


(d): Cu cannot liberate Н; from a solution of 
dilute HCl as hydrogen is above copper in the 
electrochemical series. 


Е, 750.00 У; E? 


H*/Hs Сысы * 094 V 
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52. 


53. 
55. 


56. 


57. 


58. 


59. 


(b): The vector sum of all polar bonds in trans- 
pent-2-ene is not zero while in trans-but-2-ene it is 
zero. 


CH,CH,—¢—H Same! 
H—C—CH, H—C—CH, 
trans-Pent-2-ene trans-But-2-ene 
(u+0) (u=0) 
(a) 54. (a) 
(b): Due to the electron releasing inductive effect 


(+1 effect) of the alkyl groups, the electron density 
on oxygen will be maximum in tertiary alcohol 
and minimum in primary alcohol. Hence, the 
shared pair of electrons of the O-H bond will 
be most displaced towards the oxygen atom in 
primary alcohol and least displaced in tertiary 
alcohol. This makes the release of a proton easiest 
in case of primary alcohol and most difficult in 
case of tertiary alcohol. 


(c) : Second shell (n = 2) is a combination of one 
s- and one p-subshell. But it does not contain 
d-subshell. 


(d): Molarity equation is written as 
Муу = MV: thus if the V} changes, M; also 
changes. 

Moles of solute 
Volume of solution (in litre) 
(а) : General formula of amides is КСОМН» and 
that of acids is RCOOH. Due to the presence 
of —NH; group in amides, there is a strong 
intermolecular hydrogen bonding between the 
amide molecules than the acid molecules. Some 
acids rather exist as dimer due to the presence of 
intermolecular hydrogen bonding. 


Molarity = 


(d): For isothermal expansion of an ideal gas its 
enthalpy remains constant. Enthalpy is a function 
of temperature. 


. (c) : The lone pair of electrons on the N-atom 


is strongly attracted by the three strongly 
electronegative F-atoms. As a result, it is not 
available for donation and hence NF; is a weak 
ligand than N(CH3)5 which has electron donating 
— CH; groups. 
Also NF; does not undergo hydrolysis with water, 
dilute acids or alkalies as it is very stable due to 
strong N—F bond. 

mum 


PRACTICE PAPER 2 Q 14 


1. 


A transverse wave propagating along x-axis is 
represented by 

u(x,t) 2 80 sin (on алі 1) 
where x is in metre and t is in seconds. The speed 
of wave is 
(а) 8 m/s 


(c) 0.51 m/s 


(b) 4n m/s 
т 
(d) т m/s 
Two condensers, one of capacity C and other of 
capacity C/2 are connected to a V volt battery, as 


shown in the figure. The work done in charging 
fully both the condensers is 


ley2 Зз 
(а) CV ©) cv 
© ус (9) 2с? 


A hollow cylinder has a charge q coulomb within 
it. If is the electric flux in units of V m associated 
with the curved surface B, the flux linked with the 
plane surface A in units of V m will be 


ЕЗ ° 
e) 55 e 5 

rp ig 
o i (d) {2 J 


ВЇТ©АТ 


Exam from 
14% May to 


15 June 


Resistors P and Q connected in the gaps of the 
meter bridge. The balancing point is obtained 
im from the zero end. If a 6 Q resistance is 


connected in series with P the balance point shifts 


to = т {тот ѕате епа. Р апа О аге 


(а) 4,2 (b) 2,4 

(c) both (a) and (b) (d) neither (a) nor (b) 

In Young's double slit experiment, the slits are 
horizontal. The intensity at a point P shown figure 
is il where lọ is the maximum intensity. Then 


the value of 0 is, 
(Given the distance between the two slits 5; and 
Sz is 2A) 


12 
5, 53 
«7—5 
(а) о 1(2) (b) si (1) 
(c) ta! (5) (d) si" (3) 


A surface irradiated with light of wavelength 
480 nm gives out electrons with maximum 
velocity v m/s the cut off wavelength being 
600 nm. The same surface would release electrons 
with maximum velocity2v m/s if it is irradiated by 


light of wavelength 
(a) 325 nm (b) 360nm 
(с) 384 nm (d) 300 nm 
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7. 


10. 


A plane electromagnetic wave travelling along 
the x-direction has a wavelength of 3 mm. 
The variation in the electric field occurs in the 
y-direction with an amplitude 66 V m. The 
equations for the electric and magnetic fields as a 
function of x and t are 


(а) E, = 33 соѕл х 1011 (t- 2) 


В.=11 107 cos x 10" (t- 2) 


(b) E, - 11 cos 2m х 10!! (t- =) 


By - 11 107 cos 2n x 10" (1— 2) 


(с) Е, = 33 cos m x 1011 (t — i) 


B, 211 x 107 cos mx 10! (1— 2) 


(d) Е, = 66 cos 2n х 1011 (Р 2) 


В. = 2.2 х 107 cos 2л х 1011 (Е 2) 


A force P=-kyi+xj), where k is a positive 
constant, acts on a particle moving in the xy 
plane. Starting from the origin, the particle is 
taken along the positive x-axis to the point(a, 0), 
and then parallel to the y-axis to the point (a, a). 
The total work done by the force on the particle 
is 

(a) -2ka? (b) 2ka? 


(c) -k? (d) ka? 


Pushing force making an angle 0 with the 
horizontal is applied on a block of weight W 
placed on a horizontal table. If the angle of friction 
is ф, the magnitude of force required to move the 
body is equal to 


И соѕф Wsinọ 
(а) o0- (Ы) созӨ+ф) 

Wtanó Wsin0 
©) 0-0) (9) fan@-6) 


Amicrowavetelephonelinkoperatingatthecentral 
frequency of 10 GHz has been established. If 2% 
of this is available for microwave communication 
channel, then how many telephone channels can 
be simultaneously granted if each telephone is 
allotted a bandwidth of 8 KHz. 

(a) 2.5x 105 (b) 2.5 х10* 

(с) 2.5х106 (d) 2.5 x107 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


A ball of mass 0.2 kg is thrown vertically upwards 
by applying a force by hand. If the hand moves 
0.2 m while applying the force and the ball goes 
up to 2 m height further, find the magnitude of 
the force. (Take g = 10 m/s?) 


(a) 16N (b) 20N (c 22N (d) 4N 
The relation between time t and distance x is 
= ох? + Вх 


where о and f are constants. The retardation is 
(a) 2003 (b) 2802 (с) 268? (d) 28203 


The resistor in which maximum heat will be 
produced is 


зо 5Q 
4Q 
20 
V 
(а) 60 (29 (959 (ало 


The period of oscillations of a magnet is 2 s. When 
it is remagnetised so that the pole strength is 
4 times, its period will be 

(a) 4s (b) 2s (с) 1s (d) 8s 


The flux linked with a circuit is given by 
ф= P *3t- 7. The graph between time (x-axis) and 
induced emf (y-axis) will be a 

(a) straight line through the origin 

(b) straight line with positive intercept 

(c) straight line with negative intercept 

(d) parabola not through the origin 


A balloon will carry a total weight of 175 kg 
when the temperature and pressure are normal. 
What load will the balloon carry on rising to a 
height where pressure is 50 cm of mercury and 
temperature -10°С, assuming that the envelope 
maintains a constant volume? 

(a) 120kg (b) 12kg (c) 50kg (d) 150kg 


To measure the refracting angle (A) of a prism, 
the paths of rays reflected from the prism surface 
are traced using vertical pins placed on a sheet 
of paper. If the angle of minimum deviation for 
the prism is D,, then the angle between the rays 
reflected from two surfaces of the prism will be 
(а) A*Dy, (b) (A + Dm) 

() 24 (d) A 

A body is projected such that its kinetic energy at 
the top is (3/4)"" of its initial kinetic energy. What 


is the angle of projection with the horizontal? 
(a) 30° (b) 60° (с) 45° (а) 120° 


19. 


20. 


21. 


Water rises to a height of 10 cm ina capillary tube 
and mercury falls to a depth of 3.5 cm in the same 
capillary tube. If the density of the mercury is 
13.6 g/cc and its angle of contact is 135° and 
density of water is 1 g/cc and its angle of contact 
is 0°, then the ratio of surface tension of the two 
liquids is (cos 135° = — 0.7) 

(а) 1:14 (b) 5:34 (c) 1:5 (d) 5:27 


Four particles of masses m, 2m, 3m and 4m are 
arranged at the corners of a. parallelogram with 
each side equal to a and one of the angle between 
two adjacent sides is 60°. The parallelogram lies in 
the x-y plane with mass m at the origin and 4m on 
the x-axis. The centre of mass of the arrangement 
will be located at 


(a) (2. osa) (b) (oss. 8.) 
© (7-5) o (5) 


Two boys аге standing at the ends A and В of a 
ground where AB = a. The boy at B starts running 
in a direction perpendicular to AB with velocity 
vı. The boy at A starts running simultaneously 
with velocity v and catches the other boy in a time 
t, where t is 


(a) (b) 


a 
(0+0) 


а 


(c) 


(9) 


(0-0) 


„ Атау of light is incident оп а thick slab of glass of 


thickness ¢ as shown in the figure. The emergent 
ray is parallel to the incident ray but displaced 
sideways by a distance d. If the angles are small 
then d is, 


24. 


26. 


27. 


28. 


29. 


. Two objects А and B when placed in turns in 


front of a concave mirror, give images of equal 
size. The focal length of the concave mirror is 
7.5 cm and size of object A is three times the size 
of object B. The distance of B from the mirror, if A 
is placed 30 cm from the mirror, is 
(a) 18cm (b) 15cm 
(c) 20cm (d) 25cm 


The dimensions of [ol/MB, where цу is the 
permeability of free space, I is the moment of 
inertia, M is the magnetic moment and B is the 
magnetic induction respectively, are those of 

(a) time (b) (time)? 

(c) (time)? (d) (time)? 


. An electron in a hydrogen atom makes a 


transition from п = n; to п = пу. The time period of 
the electron in the initial state is eight times that 
in the final state. The possible values of nı and nz 
are 

(а) m=4,m=2 
(с) л =8, по = 1 


(b) т =8, m2 =2 
(d) м =6, п=2 


The escape velocity for a planet is о,. А tunnel is 
dug along a diameter of the planet and a small 
body is dropped into it at the surface. When the 
body reaches the centre of the planet, its speed 
will be 

Up Up 
ot о 
An ideal gas (y = 1.5) is expanded adiabatically. 
How many times has the gas to be expanded to 
reduce the root mean square velocity of molecules 
2 times? 
(a) 4 times 
(c) 8 times 


(a) zero (d) v, 


(b) 16 times 
(d) 2 times 


The moment of inertia of a body about a given 
axis is 1.2 kg m. Initially, the body is at rest. In 
order to produce a rotational kinetic energy of 
1500 joule, an angular acceleration of 25 rad/s? 
must be applied about that axis for a duration of 
(a) 4s (b) 2s (с) 8s (d) 10s 


A simple pendulum has a time period T; when on 
the earth's surface, and T? when taken to a height 
R above the earth's surface, where R is the radius 


of earth. The value of 22 is 
1 
(a) 1 (c) 4 


(b) 42 (d) 2 
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31. 


32. 


33. 


35. 


. The combination of gates shown below yields 
A 
X 
Bi 


(а) NAND gate (b) OR gate 
(c) NOT gate (d) XOR gate 


The respective number of significant figures for 
the numbers 23.023, 0.0003 and 2.1 x 10? are 

(а) 442 (b 5,1,2 

() 515 (d) 5,5,2 

Two fixed frictionless inclined planes making an 
angle 30° and 60° with the vertical are shown in the 
figure. Two blocks A and B are placed on the two 
planes. What is the relative vertical acceleration of 
A with respect to B? 


© 


A 


(a) 4.9 ms? in vertical direction 
(b) 4.9 ms? in horizontal direction 
(c) 9.8 ms? in vertical direction 
(d) zero 


The equation of a wave on a string of linear mass 
density 0.04 kg тг! is given by 


y - 0.02 (m) sin [a : = 


0.04(s) 0500) 


The tension in the string is 
(a) 625N (b) 40N 
(с) 125N (d) 05М 


. Half-life of a radioactive substance is 20 minute. 


The time between 20% and 80% decay will be 

(a) 20 min (b) 30 min 

(c) 40 min (d) 25 min 

If à b -Cand a & b =с, then the angle included 
between à and b is 
(a) 90? (b) 180° 


(c) 120° (d) zero 


. Which of the following graphs cannot possibly 


represent one dimensional motion of a particle? 
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37. 


38. 


39. 


2 Position 
g 
Б Е. 
х g 
5 5 
ző 
ё 

Time—» Time—» 

I п 

Velocity, Speed 
> Time 
Time 
IV 
ш 

(a) Land II (b) Папа Ш 
(c) Папа IV (d) L II, HI and IV 


A man, of mass 60 kg, is riding ina lift. The weights 
of the man, when the lift is accelerating upwards 
and downwards at 2 m s? are respectively (Taking 
g710ms?) 

(а) 720N and480N (Ы) 480N and 720 N 

(c) 600N and 600N (а) none of these 


Choose the incorrect 

following. 

S1 : The efficiency of a heat engine can be 1, but 

the coefficient of performance of a refrigerator 

can never be infinity. 

The first law of thermodynamics is basically 

the principle of conservation of energy. 

The second law of thermodynamics does not 

allow several phenomena consistent with the 

first law. 

A process, whose sole result is the transfer of 

heat from a colder object to a hotter object is 

impossible. 

(a) 51 (b) S3 (с) 52 (d) S4 

Each of the three parallel wires, A, B and C are 

carrying current | in the direction shown in the 

figure. The wire B will 

(a) move to the right 

(b) move to the left 

(c) remain stationary 

(d) moved down in the 
direction of the current 


statement from the 


$2: 


53: 


54: 


А B С 


. A researcher wants an alarm to sound when 


the temperature of air in his controlled research 
chamber rises above 40°C or falls below 20°C. The 
alarm can be triggered by the output of a 

(a) AND gate (b) NAND gate 

(c) NOT gate (d) OR gate 


CHEMISTRY 


41. 


42. 


43. 


45. 


If Ao is the threshold wavelength for photoelectric 
emission, А the wavelength of light falling on the 
surface of a metal and m the mass of the electron, 
then the velocity of ejected electron is given by 


1/2 
(b) E б E a] 
m 


1/2 1/2 
2hc( А-А (d) 2h| T T 
m | АА m\ àg А 
Identify Y in the given reaction sequence. 
CH; уо, 
(i) Zu/H;O 
сосн; COCH; 
e eT 
СОСН; 
(9) 


(d) CH3CH;CH;CH;CH;COCHs 


0.5 g of an organic compound gave 62.2 mL of N2 
by Dumas method. Calculate the % of N in this 


x My 


compound. 
(a) 26.33% (b) 42.72% 
(c) 34.52% (d) 15.55% 


. In the following compounds: 


обот 
2 
d. — Ww 7p 

H H H 

1 п ш IV 

the order of basicity is 
(a) ІУ>1> Ш> (b) III» I2 IV» II 
(c) II» I» III» IV (d) I» III» IL 2 IV 


The hybridisations of atomic orbitals of nitrogen 
in NO3, NO3 and NHj are 

(a) sp, sp? and sp? respectively 

(b) sp, sp? and sp? respectively 

(c) sp?, sp and sp? respectively 

(d) sp?, sp? and sp respectively. 


. Among the following compounds, the decreasing 
order of reactivity towards electrophilic 
substitution is 

CH; OCH, СЕ; 
I Hi ш IV 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


(а) Ш>1>П>1У (b) IV» I» IL» III 
() III II» IV (d) II212 HI» IV 


At what temperature will a 5% solution 
(weight/volume) of glucose develop an osmotic 
pressure of 7 atm? 

(a) 33.94°C (b) 5476 °С 

(с) 2455*C (d) 47.32°C 


Which of the following compounds does not 

liberate O» in Bunsen burner flame? 

(а) MgO (b) NaNO; 

(c) Pb3O, (d) KCIO; 

An organic compound 'X' when treated with 

CH3—Mgl followed by acidification gives ‘Y’ 

(CsH120) which gives C5Hj9 on heating with 

copper. The structure of 'X' will be 
o CH; 


II 
(а) CH3;—C—C,H; (b) CH,-CH-CH-O 
(с) CH3CH;CH; —CH—-O 
(d) (CH3);C—CH=O 
Calculate q and w for the isothermal reversible 
expansion of one mole of an ideal gas from an 
initial pressure of 1.0 bar to a final pressure of 
0.1 bar at a constant temperature of 273 K. 
(а) 5.22kJ,-5.22kJ (Ы) -5.22 kJ, 5.22 kJ 
(с) 273k,-273M (d) -27.3 kJ, 27.3 kJ 


The oxidation state of Fe in Mohr's salt is 
(a) +3 (b) +2 (c) +6  (d)*4 


The final product ‘Q’ in the following reaction is 


CH; . 
CY MN p Li Maldry ether. o 


(ii) CO; 
(iii) H9O/H* 
CH; 
"CX 
COOH 
CH3 CH; 
(с) (d) (fever 
сосн; 


CH; 
(b) (feos 
The increasing order of number of atoms present 


in the following is 

(I) 52 moles of Ar 
(III) 52 g of He 

(a) (I) « (II) « (III) 

(c) (II) < (III) < (1) 


(II) 52u of He 


(b) (I) < (I) < (1) 
(d) (Ш) < (1) < (I) 


. Formation of arose-red precipitate when a slightly 


alkaline solution of an inorganic salt is treated 
with dimethylglyoxime, confirms the presence of 
(a) cobalt (b) zinc 

(c) iron (d) nickel. 
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CONCEPT 
MAP 


General formula: C, H5, , {CHO 
IUPAC name: Alkanals 


Physical Properties 


> B. pt. of aldehydes and ketones are higher than hydrocarbons and ethers of comparable 
molecular masses due to weak dipole-dipole interactions. 

о B. pt. of aldehydes and ketones are lower than alcohols of similar molecular masses due to 
absence of intermolecular hydrogen bonding. 

2 B. pt. of ketones are slightly higher than aldehydes due to the presence of two alkyl groups зы) 
Which make carbonyl group more polar, 
B pt order: АЇсоһо > Кеїопе > Aldehydes> Ethers> Hydrocarbons 

о Solubility = 1/Molecular mass 

in waterisdueto H-bonding between polar carbonyl group and water. 

о Aromatic aldehydes and ketones are less soluble than corresponding aliphatic aldehydes 
and ketones due to large hydrocarbon part in benzene ring. 


CARBOXYLIC ACIDS 


General formula: C,Hy,,.{COC,Hy,..4 
TUPAC name: Alkanones 


i 


Distinction Test 


Test Aldehydes Ketones 
Schiff's reagent Pink colour No colour 

Fehling's solution Red ppt. No ppt. 

Tollens reagent Silver mirror No ppt. 
Sodium hydroxide | Brown resinous mass (formaldehyde No reaction 


does not give this test). 


Alkaline sodium Adeep red colour (formaldehyde does | Red colour which changes 
nitroprusside not respond tothis test). toorange. 


асоон 


IUPAC name: Alkanoic acid Carboxylicacids 
NaHCO, | Briskeffervescenceof | Noreaction 
CO, gas 
| кес, | Buff coloured ppt. | Violet colour 


Chemical Properties 


2 Carboxyl carbonis lesselectrophilic than carbonyl carbon. 

2 Hydroxyl group of acids is more acidic than the hydroxyl group of alcohols and phenols. 

2 Acidity order: Carboxylicacids> Phenols> Alcohols 

2 EDG decreases the acidity and EWG increases the acidity. 

2 More is the distance between the carboxyl group and electron withdrawing group, lesser 
willbe the acidic strength. 

? More is the electronegativity of the atom attached to the carboxyl group, more will be 


theacidity. 
Reactions involving cleavage of —OH group. 
0а > созо Ring substitution in aromatic 
Anhydride acids: 
М —СООН group is deactivating 
RCOOR and meta directing. 
ster 
RCOCI 
Acid chloride 
=H > SCONE 
Reactions involving proton of —OH group 
>> 2RCOONa + Hy 
RCOONa + H,O 
2RCOONa + CO, +H,0 
RCOONa + CO; +H,0 
Reaction involving XC 20 group 
nm (LAI ether or DH ether 
уН,” (Reduction) корн 


ALDEHYDES, KETONES AND 


Carbonyl group 
Sd hybridised 


ous 
è B GN nap ett 


Electrophilic (Lewis acid) 


Chemical Properties 


Nucleophilic addition reactions 


Nu m Nu 
slow fast 
о ‘OH, 
Planar Tetrahedral ‘Addition 
intermediate product 


2 Reactivity order: 
Aldehydes> Ketones (stericand electronic reasons) 
HCHO»RCHO» PhCHO» RCOR> RCOPh » PCOPh 

Nucleophilicaddition-elimination reactions 


NH, 


>C=NH+H,0 
Imine 


JC=N-Z+H,0 


Z= Alkyl, Aryl, -OH,—NH,—NHC,Hs, 
NO, 


0 уо, —NH-C-NH, 


> RCHO 1%» RCH,OH Ee 


> RCOR E> RCH OH)R’| HAH, or Nan 


Reduction 
э RCHO — 73 RCH; 8 NH;NH;/KOH, 
о RCOR ASEH RCH, ge) НИКа Р) 


э RCHO EE RCOOH (Even with mild oxidizing agents) 
(same no. of C atoms) 


э RCOR 99995. RCOOH (With strong oxidizing agents) 


(lesser no. of C atoms) 

Haloform reaction: 

Given by compounds having CH;CO— group or 

CH,CH(OH)- group 
RCOCH, 95 RCOONa + CHX; 

Halofoe 

Aldol condensation: 

2 Aldehydes and ketones having at least one o-H atom 
undergo a reaction in the presence of dilute alkali as catalyst 
to form B-hydroxy aldehydes (aldol) or B-hydroxy ketones 
(ketol), respectively. 

2 Thealdol and ketol readily lose water to give о, fl-unsaturated. 
carbonyl compounds. 


Cannizzaro reaction: 
Aldehydes which do not have a-H atom undergo 
disproportionation on heating with concentrated alkali. 


Physical Properties 


> B. pt. of carboxylic acids are higher than aldehydes, ketones 
and alcohols of comparable molecular masses due to 
intermolecular H-bonding. 
B pt. order: Carboxylicacids> Alcohols> Aldehydes> 

Ketones > Hydrocarbons 

2 Invapour phase or in aproticsolvents, they exist as dimer. 

= 1/Number of C atoms 

ity in water is due to H-bonding. 


Reaction involving —COOH group 


о 
D] NaOH and CaO 


н | а (Decarboxylation) iiin 


Reaction involving —R group 


r (i) XRed P 
c 


H| amo > 8—99 —000н 


RCH 


ac Halocarboxylic acid. 
(Hell-Volhard Zelinsky reaction) 


55. To avoid the precipitation of hydroxides of Ni?*, 


56. 


57. 


58. 


59. 


Co**, Zn?* and Mn?* along with those of Fe?*, Al% 
and Cr* the third group solution should be 

(a) heated with a few drops of conc. HNO3 

(b) treated with excess of NH4CI 

(c) concentrated 

(d) None of these. 


The IUPAC name of the following compound is 


CH; 
7 CH3 


] 
cr CH;-CH,-CHQ ср 
GH 


atis 
(a) l-ethyl-4-(5-methylhexyl)cyclohex-1- ene 

(b) 1-ethyl-4-(1, 4-dimethylpentyl)cyclohex-1- ene 
(c) 5-(1, 4-dimethylpentyl) 2-ethylcyclohex-1-ene 
(d) 4-(1, 4-dimethylpentyl)-1-ethylcyclohex-1-ene. 


Silver is monovalent and has an atomic mass of 
108. Copper is divalent and has an atomic mass 
of 63.6. The same electric current is passed, for the 
same length of time through a silver coulometer 
and a copper coulometer. If 27.0 g of silver is 
deposited, then the corresponding amount of 
copper deposited is 

(a) 63.60g (b) 31.805 

(c) 1590g (d) 795g 

The salts of which one of the following elements 


do not impart characteristic colour to the Bunsen 
flame? 


(а) Magnesium (b) Calcium 
(c) Strontium (d) Sodium 
Which one of the following is a quaternary salt? 
eC] (b) (CH); N HC 
N 
cuter 
(©) UJ (d) (CH3NCI- 
ине: 
бн, 
. If К, and К, are the respective equilibrium 


constants for the two reactions: 

XeF 6g) + НО z ХеОРд) + 2HF(;; and 
XeOy) + XeF og) = XeOFaqy) + XeO3Fzgy 
the equilibrium constant of the reaction: 
Хед + 2HF g) == XeO3Fz) + HOw 
will be 


(а) K/K} (b) KiKa (с) Ki/ Kz (A) К/К, 


CHEMISTRY TODAY | MAY '14 


61. 


62. 


63. 


65. 


67. 


69. 


In the following reaction, 


NHia(ah 
CH;CH;COOH —Р°—> x їн), ү 


the product Y is 
(a) lactic acid 
(c) propylamine 


(b) ethylamine 

(d) alanine. 

A compound contains atoms X, Y and Z. The 
oxidation number of X is +3, Y is +5 and Z is 2. 
The possible formula of the compound is 

(a) XYZ; (b) YXXZ3); 

(c) Xa(YZ4) (d) X3(%4Z)2 

Graph between log К and 1/T [where К is rate 
constant (in 57!) and T is the temperature (in K)] 
is a straight line with ОХ = 5, Ө = tan"! (1/2.303). 
Hence E, will be 
(a) 2. ape 2 cal 


b) 


cal 
2: m 


(c) 2cal 
(d) None of these. о 


1/T 


. A colourless salt gives white precipitate with 


CaCl, solution. The salt also decolourises acidified 
MnO, with effervescence. On reaction with 
conc. H5SO,, the salt gives a colourless gaseous 
mixture containing 
(a) CO, CO; 

(с) СО», H2S 

Salol can be used as 
(a) an antiseptic 
(c) ananalgesic 


(b) CO, SO; 
(d) CO, SO, 


(b) an antipyretic 
(d) a disinfectant. 


. The order of the magnitude of ionic radii of ions 


N?-, O?- and F is 
(а) №3->02->Е- 
(с) №->02-<Е- 


(b) №-<02-<Е- 
(d) №-<02->Е- 


Which of the following is pseudo alum? 
(а) (NHy)sSO3.Fe2(SO,)3.24H30 

(b) К›5О,.АЬ(5О,)з.24Н;О 

(c) MnSQ4.Al(SO4)3.24H,0 

(d) None of these. 


. Which of the following organic compounds does 


not give iodoform test? 
(a) CH4CH;OH (b) CH4CH;CH;CH;OH 
(c) (CH3)2CHOH (d) CH3COCH3 


The unit cell of a binary alloy composed of 
А and B metals, has a ccp structure with А atoms 
occupying the corners and B atoms occupying 
centres of each face of the cube. If during the 


70. 


72. 


73. 


74. 


75. 


76. 


crystallization of this alloy, in the unit cell, two 
A atoms are missed, the overall composition per 
unit cell is 

(a) АВ (b) АВ 

(c) АВ» (d) АВ 


The hormone that controls the contraction of the 
uterus after child birth and releases milk from the 
mammary glands is 
(a) oxytocin 

(c) thyroxine 


(b) vasopressin 
(d) adrenaline. 


Chemical ‘A’ is used for water softening to remove 
temporary hardness. ‘A’ reacts with sodium 
carbonate to generate caustic soda. When СО 
is bubbled through ‘A’, it turns cloudy. What is 
"А? 

(а) СаСОз 
(c) Са(ОН) 


(b) СаО 
(d) Ca(HCO3); 


Gaseous benzene reacts with hydrogen gas in 
the presence of a nickel catalyst to form gaseous 
cyclohexane according to the reaction: 
Co Hg; + 3Ho, —9 СН) 

A mixture of C;Hg and excess Н; has a pressure of 
60 mm of Hg in an unknown volume. After the gas 
had been passed over a nickel catalyst and all the 
benzene converted to cyclohexane, the pressure 
of the gas was 30 mm of Hg in the same volume, 
at the same temperature. The fraction of СН, (by 
volume) present in the original volume is 


(a) 13 (b UA (œ 05 (d) 16 


An alkane with the formula C;H;, can be prepared 
by the hydrogenation of only two alkenes (C6H12). 
TUPAC name of the alkane is 

(а) 2,2-dimethylbutane 

(b) 2,3-dimethylbutane 

(c) 2-methylpentane 

(d) n-hexane. 

2.0 g of oxygen contains number of atoms equal to 
thatin 

(а) 40gofsulphur (Б) 7.0 g of nitrogen 

(с) 0.5gofhydrogen (d) 2.3 g of sodium. 
Which of the following values of stability constant 
K corresponds to the most unstable complex 


compound? 
(а) L6x107 (b) 45x 104 
(с) 20x107 (d) 5.0 х 108 


2-Propanol on vigorous oxidation followed by 
heating with ammonia and subsequent treatment 
with Br;/KOH gives 


77. 


78. 


79. 


(а) CH4—CH;—NH; 
(b) енене 

мн; 
(c) CH4—NH; 
(d) CHBr} and HCOOK 
0.22 g of an organic compound C,H,O which 
occupied 112 mL at STP, and on combustion 
gave 0.44 g of CO». The ratio of x to y in the 
compound is 
(a) 1:1 (Ы 1:2 
The numbers of monochloro derivatives obtained 
with Cl;/Io from the following: 


er IE) 


I п ш 


() 1:3 (d) 1:4 


are 
(а) 1,1,1 (Ы) 1,2,1 
(с) 2,2,1 (d) 2,2,2 


The maximum concentration of M* ions that can 
be attained in a saturated solution of M5SO, at 
298 К is (Ksp = 1.2 x 105) 
(а) 7.0 x 10° M 

(с) 2.88 x 10? M 


(b) 3.46 < 10 М 
(d) 14.4 x 103M 


. Hard steel can be further hardened by heating it 


to red hot and then cooling it by plunging it into 
cold water, this process is called 

(a) annealing (b) quenching 

(c) smelting (d) tempering. 


MATHEMATICS 


81. 


82. 


83. 


The continued product of four roots of 
3/4 

(eos +isin™ is equal to 

(a) 0 (b) 1 (Ф i (d) -1 


The number of real solutions of the equation 
lx? + 4x 31 +2х +5 =0 аге А 

(а) 1 (b) 2 (c) 3 (d) 4 

Let A = (1, 2, 1), В = (2, 1, 2), C = (0, - 4, 4), 
D=(2,-2, 2) and E=(4, 1, 2) be five points. The line 
AB meets the plane CDE at the points ‚ 

(а) (3,-1, 3) (b) (3,0, 3) 

(©) (1,1, 1) (d) (2, 0,2) 


. If f(x)=sin1(2xV1-x"), then f is strict 


increasing on 
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. On each evening a 


@ 1,1 (b) [У F 5] 


(а) None of these 


boy either watches 
DOORDARSHAN channel or TEN SPORTS. The 


(©) [0,1] 


probability that he watches TEN SPORTS is - 
If he watches DOORDARSHAN, there is a chance 


of 3 that he will fall asleep, while it is i when 


he watches TEN SPORTS. On one day, the boy is 
found to be asleep. The probability that the boy 
watched DOORDARSHAN is 


93 2 o3 


4 
d) = 
7 7 7 9 7 


. The centre of a circle passing through the point 


87. 


89. 


(0, 1) and touching the curve y = x? at (2, 4) 
is 


epeE) ep) 
(с) (16,2) (9) none of these 


m arithmetic means have been inserted between 
1 and 31 in such a way that the ratio of the 7'^ and 
the (m — 1)'^ means is 5 : 9, the value of m is 

(a) 12 (b 13 (o) 14 (d) 15 


In AABC, if A = 30° and the area A is (Ee, 


then the difference of the angles B and C is 
(а) 75° (b) 60° (с) 90? (d) 45° 


je cos(bx +c)dx is equal to 


(a) 


E: 
pe enses e) +bsin(bx + c)) - C 


(b) 


ad Frlacosthx +c)+bsin(bx+c)}+C 


ax 
m {acos(bx + c) + bsin(bx * c)) +С 


e 
© a+ 


(d) none of these 


. A box contains two white balls, three black balls 


and four red balls. In how many ways can three 
balls be drawn from the box, if at least one black 
ball is to be included in the draw? 

(a) 64 (b) 45 

(c) 46 (d) none of these 
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91. 


92. 


93. 


94. 


95. 


96. 


Let the area of a given AABC be A. Points Aj, By, 
C; are the mid points of the sides BC, CA and AB 
respectively. Point A? is the mid point of CA). 
Lines C;A; and AA; meet the median BB, at 
points E and D respectively. If ^; be the area of 


А 
the quadrilateral A,A2DE, then - is equal to 


14 
64 


11 
56 


13 


e 48 


(b) (d) 


Let @=i+j and b = 2i - k, thepointof intersection 
of the line xà -bxa and? xb - áxb is 

(a) -i+j+k 
© 3i+j-k 


tan[e? i? - tan[-e? }x? 


li i lt 

Fav] sin? 1s equa О 

(a) 15 — (b) 14 Ө. 13 (9) 12 
2 Wt 


At a point P on the ellipse ^ RE m =1 = РО 
ae 
is drawn. If the point Q be at a distance В from 


the point P, where ‘p’ is distance of the tangent 
from the origin, then the locus of the point Q is 


2 2 2 2 
Е M 1 X uM 1 
(a) +=1+ (b) -S=1- 
b? ар? @ b at? 
2 2 
б 24-1 ит 
a b? gu 2 12 at? 


If œ is а non-real cube root of unity then 
(a + bw + cw)? + (a + bw? + cw)? is equal to 

(а) (a+b-c)(b+c-a)(c+a—b) 

(b) (a-b-c)(b-c-a)(c-a- b) 

(с) Qa-b-c)Qb-c-a)Q2c-a- b) 

(d) none ot these 

'X' speaks truth in 60% and ‘Y’ in 50% of the cases. 
The probability that they contradict each other 
while narrating the same incident, is 


91 l o1 @w2 


4 3 2 3 


. Let à bea vector parallel to the line of intersection 


of the planes P; and Р». Plane Р; is parallel to the 
vectors 2j+3kand 4j-3k. Plane Р» is parallel 


to the vectors j-k and 3i«3j. Then the angle 


IA A 
between the vector à anda given vector 2i+ j- 2k 


n 5n 2n 
= = d) == 
(b) " (c) n (d) 3 


98. Range of sin! [e + 1] *cos- [e - 1] where [.] 
denotes the greatest integer function, is 


(а) Ea] (b) (zl 


« B 


99. The complex number 21, z} and 23 satisfying 


1-iv3 
2 


(d) none of these 


2-23 


are the vertices of а triangle 


22 
which is 

(a) of area zero 

(b) right angled isosceles 
(c) equilateral 

(d) obtuse angled isosceles. 


100.Let ii,d and iv be three unit vectors such that 


й+ё+@=й,йх(Фх@)=Ё, (ix0)xG- G,4- 2, 
1:0 -Lu al=2. Then the value of ii,0 and © in 
terms of a,b and С, is equal to 
(à й= EIE ф=-4ё 2-36 -b) 
(b) ü-Si-be oe 0 4c w= 5 @- b) 
© i= 38-35 46,-5= Щй-@),@=+(й-Ё) 
(d) none of these 
10 -2n 10 2041 

101. У, Í sin” хах+ V j sin” хах equals 
п=1-2п-1 n=l 2n 
(а) 27 (b) 54 (© -54 (4 0 


102.Let the unit vector à and Ё are inclined at an 
angle 20 and |a-b|<1, then if 0 < 0 < 7, Ө lies in 


the interval 
л\ |5л лт] [5л 
e [ez (ta © aE) 
шш 4 [= Ed 
(c) ЕЧ (d) Ds 
103. The sum of the infinite series 1+ = = +2416, 
is $3 з? 
4 9 4 
(а) 3 (b) ($35 @1 


104. The function 


fes sin! (x -x2)4 тет 


is defined in the interval (where [.] is the greatest 


integer) 
145 ) 
2 


(2558) e g 
o (5858) o (6255) 


105. The distance between two parallel lines is unity. 
A point P lies between the lines at a distance 
a from one of them. The length of a side of an 
equilateral APQR, vertex Q of which lies on one 
of the parallel lines and vertex R lies on the other 
line, is 


(a) -2/2+а+1 
Уз 


(b) 2. а2-а+1 


45 
(б -/?+а+1 (d -—/2-а+1 
3 уз 
106. If o and В аге the roots of the equation ах? + bx +c =0 
and S, = 1 + o + В", then 
5$ 5 5 
S 5, $; |= 
$55, 
(a) 0 (b) (p - 4ас)(а * b + cy 
n 
а 
(9 (b? – дас) 
at 


(d) none of these 


1 à 
— 7 — — 4x is equal to 
007 эт +71орх +2} B 
2logx+1 3logx+1 
log|——— —|*C (b) logi —— — 
@) log 3logx+2 nec ser 
logx+1 logx +3 
l 
© logx+2 FC - (d) 0g logx+1 


108. Consider the following two statements P and Q. 


Picos (cos) - 28 
3 3 


Q:sec*{ cot 1 +cosec?( tan 1- 15 


Which of the following options holds? 
(a) Both P and Q are true 
(b) P is true, but О is false 
(c) Р is false, but О is true 
(d) Both P and Q are false 


109. A coin is so weighted such that the probability 
of it showing Н (Head) is 2/3 and that of T(Tail) 
is 1/3 when it is tossed. If head appears, then a 
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number from the first 9 naturals is selected at 
random, otherwise a number from 1, 2, 3, 4, 5 will 
be selected. Let E be the event of getting an even 
number. Then, 


@ P(E/H)=4 ©) PH /E)= 2 


58 
с) Р(Е) = == d) all of these 
(c) P(E) T35 (9) 
100. The area bounded by the curves у = sin x, у = cos x 


between the abcissaes х = 0 and х = за 15 
(а) (4/2 -1)sq. units (b) (v2 —1) sq. units 
(с) (42-4) sq.units (d) none of these 


2 2 " 
111 2+ P * Ed =0 represents pair of straight 
a h 


lines such that slope of one line is twice the other. 
Then, ab : h? is 
(а) 9:8 (b 8:9 (с 1:2 (da) 2:1 
112.A function y = f(x) satisfies the condition 
f'(x)sinx + f(x) cos x = 1, f(x) being bounded when 
л/2 
x30. If I= j f(x)dx, then 
0 


2 2 
(а) ju (b) EIER 
(©) 14147 (d) 0<1<1 


113. lim 1-2+3-4+5-6+..-2п 


Vn? +1+у4п?-1 


1 
@ 73 


is equal to 


neo 


1 
3 
1 
© -5 
114.If i and ? be unit vectors. If @ is a vector such 
that 0 (i х й) = 0, then ii-(9xi) will be equal 
to 
(а) 1-0-0 


(с) làP -(-0)2 


(d) none of these 


(b) 1-1фЁ 
(d) all of these 


115.Let ‘f’ be a function continuous on К, then 


n2 
Гонзо) + 7а is equal to 
-n[2 
(a) п+2 (b) 0 
2 
(c) Е +2 (а) none of these 


52 CHEMISTRY TODAY | MAY '14 


435 1 
1.1 
116.1#р=|2 2 zz | and Q= PAP, then 
a 33| 101 
2 2 
p™Q25 p is 
@) [1 2005 œ | 1 2005 
0 1 2005 1 


of] 


117.1f chord of the hyperbola x? – y? = a? touch the 
parabola у? = 4ax, then the locus of the middle 
points of these chords is 
(а) 23 = (x-a)y? (b) х?=(х-а)у? 
(с) = (x +а)у2 (d) х3= (х -а)у 


118.1 the last term іп the binomial expansion of 


(2^5- , is 
v2 


from the beginning is 
(a) 210 
(с) 105 

119. The equation of the curve whose tangent at any 
point (x, y) makes an angle tan-!(2x + Зу) with 
x-axis and which passes through (1, 2), is 
(a) 6x *9y +2 = 266-0 
(b) 6x -9y +2 = 266-0 
(c) 6x49y-2 = 266-0 
(d) none of these 

120. A straight line ‘L’ cuts the lines AB, AC and AD 
of a parallelogram ABCD at points B4, Cj and D; 
respectively. If ABi = AB, ADı =, AD and 


1 ens 
(5) , then the 5 term 
5/3 


(b) 420 
(d) None of these 


AC} = ААС, then A is equal to 
3 


1 1 1 1 
TT b) —-— 
9) м № e EI 
(c) Ay +A (d) Ay +A 


121.Let f(x) be a polynomial satisfying f(0) = 2, 
f’ (0) =3 and f"(x) = f(x). Then, f(4) is equal to 


8 8 
в) 5+0 Ы) 5-1 
2е 2е 
2e4 2e4 
(4) 
© 5(e? –1) 5(е® +1) 


122. The equation of the curve for which the tangent at 
P(x, y) cuts the y-axis at (0, y?) is 
(а) х?=х+у (b) х2002-1) = cy? 
(с) у(х?-1)=сх? (d) ух+х?=с 


Bo 3,2 
x" x^ Зх 
123.16 f(x) -|1 -6 4 |, here p is a constant, then 
pp р 
3 
i e) is И 
ах 


(a) proportional to х2 (b) proportional to x 
(c) proportional о х? (d) a constant 


124.The arithmetic mean between two positive 
numbers a and b, where a > b is twice their 
geometric mean. Then a : b is equal to 


(à (2-V3):(2+V3) (b) (2+V3):(2-V3) 


(©) (V3 +1):(V3-1) 


125. A tangentis drawn to the parabola i? - 4ax at P such 
that it cuts the y-axis at Q. A line perpendicular to 
this tangent is drawn through Q which cuts the 
axis of the parabola at К. If the rectangle PORS is 
completed, then the locus of S is 
(а) y= (х +а)(д(х - a? - у(х? 24) 

(b) у= (x - aa(x - a)? + (0? 24)) 
(c) у= (x aya(x - a)? - x? + 22)) 


(d) none of these 


ENGLISH AND LOGICAL REASONING 


Directions (Questions 126 to 128) : Read the passage 
and answer the following questions. 


The Nobel Committee, in fact, a notoriously 
conservative body which among other things had 
a marked antipathy to pure science, especially to 
Mathematical Physics. Restrained by a clause in Alfred 
Nobel's will that the prize should go to the person 
whose 'discovery or invention' shall have conferred 
the greatest benefit to mankind, the committee 
initially ignored the great theoretical advances in 
Physics. Wrecked, no doubt, by guilt that he had 
become a merchant of death through his invention 
of dynamite and smokeless powder and plagued by 
sadistic fantasies of destruction, the Swedish chemist, 
engineer and aspiring poet, Alfred Nobel, who has 
been described as Europe's richest vagabond, left his 
colossal fortune to the cause of progress in human 
knowledge. Five prizes were installed, one each for 
literature ('to the person who shall have produced in 
the field of literature, the most outstanding work of 
an idealistic tendency"), Physics, Chemistry, Medicine 
and Peace ('to the person who shall have done the 
most or the best work for fraternity among nations for 
abolition or reduction of armies, and for holding or 
promotion of peace"). 


(d) none of these 


126.The Nobel Committee has been called a 

conservative body because 

(a) its members are old fashioned 

(b) it awards prizes only to those people who 
adopt a conservative approach 

(c) itis conservative in choice of subjects 

(d) its members believe in a conservative 
ideology. 


127.In the beginning, the Nobel Committee ignored 

the great advances in theoretical physics because 

(a) the Committee felt that the discovery and 
invention in the field did not contribute to the 
benefit of mankind 

(b) they proved to be merchants of death and 
hence dangerous to mankind 

(c) they were different from other branches of 
physics 

(d) they were concerned with theory and did not 
suggest its application. 


128. Nobel prize would not be given to 
(a) a composer who composed a symphony 
(b) an author who wrote a novel 
(c) adiplomat who negotiated a peace settlement 
(d) a doctor who discovered a vaccine. 


Directions (Questions 129 to 130) : Pick out the correct 
synonyms for each of the following words. 


129. Fragment 


(a) Crumble (b) Scrap 

(c) Dissection (d) Cut 
130. Consolidate 

(a) Unite (b) Conspire 


(c) Contrive (d) Connive 


Directions (Questions 131 to 132) : In each of the 
following questions, an idiomatic expression/a proverb has 
been given, followed by some alternatives. Choose the one 
which best expresses the meaning of the given idiom or 
proverb. 


131. To keep the wolf away from the door 
(a) to keep alive 
(b) to hold the difficulties and dangers in check 
(c) to keep away from extreme poverty 
(d) to keep off an unwanted and undesirable 
person. 


132. Dog in the manger 
(a) a person who puts himself in difficulties on 
account of other people 
(b) a person who prevents others from enjoying 
something useless to himself 
(c) an undersized bull almost the shape of a dog 
(d) a dog that has no kennel of its own. 
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Directions (Questions 133 to 137): Rearrange the given 
five sentences A, B, C, D, E and F in the proper sequence 
so as to form a meaningful paragraph and then answer the 
questions given below them. 
A. Modern science has produced some good 
drugs for these ailments. 
B. Heart ailments are very common these days. 
C. Sol always prefer taking milk these days as it 
contains no fat. 
D. But this can also be prevented by taking 
fatless food. 
E. That is why people call this era as the age of 
heart troubles. 


133.Which of the following should be the third 


sentence? 

(a) C (b D (с) A (d) E 
134.Which of the following should be the first 

sentence? 

(a) B (b D (с) A (d) E 
135. Which of the following should be the second 

sentence? 

(a) B (b D (© € (d) E 
136.Which of the following should be the fourth 

sentence? 

(a) B (b D (QA ($C 
137.Which of the following should be the last 

sentence? 

Әв C (9D (4A 


Directions (Questions 138 to 140) : /n each of the 
following questions, a word has been written in four different 
ways out of which only one is correctly spelt. Find the 
correctly spelt word. 


138.(a) Tentitive (b) Tantitive 
(c) Tentaitive (d) Tentative 

139.(a) Obsession (b) Obsessien 
(c) Obssesion (d) Obssession 

140.(a) Accompalish (b) Acomplush 


(c) Accomplish (d) Ackmplesh 


141.In the following letter series, some of the letters 
are missing which are given in that order as one 
of the alternatives below it. Choose the correct 


alternative. 
a bccb ca cca baab с 
(a) ababc (b) abcaa (c) ассаЬ (d) bacaa 
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142. Select the one which satisfies the same conditions 
of placement of the dots as in Fig. (X). 


143. Assuming that the characters in each set follow a 
similar pattern, find the missing character in the 


CX 


(b) 195 
(d) none of these 


(a) 84 
(с) 240 

144. Select a figure from amongst the answer figure 
which will continue the same series as establised 
by the five problem figure. 


B [e D E 


(а) н (b) 
AM 
iu 4 


(с) 

145. Arun walks 10 metres in front and 10 metres to 
the right. Then every time turning to his left, he 
walks 5, 15 and 15 metres respectively. How far is 
he now from his starting point? 

(a) 5 metres (b) 10 metres 
(c) 20 metres (d) 23 metres 


146.In a coding language, the letters of the English 
alphabet are arranged in such a manner that all 
the vowels are put in the end and the remaining 
letters are arranged from the first letter onwards. 
The rearranged alphabets are used to denote 
the position occupied by letter in the original 
alphabets. What is the code of FEMALE? 
(a) HGQBPG (b) HGBQPG 
(c) LWPVMN (d) QGYBLG 


147.Select the figure from the given option in which 
Fig. (X) is exactly embeddd as one of its part. 


SX 
(с) iS 


@ ES 
RLI 22 


RX 


148.Read the following information and answer the 
questions given below it : 
А is the father of C. But C is not his son. 
E is the daughter of C. F is the spouse of A. 
В is the brother of C. D is son of B. 
Gis the spouse of B. Н is the father of С. 
Who is the son of F? 
Әв С (D AE 


149.Read the following information carefully to 
answer the question given below. 
Six person A, B, C, D, Eand F were playing a game 
of cards. A's father, mother and uncle were in the 
group. There were two women. B, the mother of 
A, got more points than her husband. D got more 
points than E but less than F. Niece of E got lowest 
points. Father of A got more points than F but 
could not win the game. 
Who won the game? 
(a) А (b B (QD (DF 
150.Choose the alternative which most closely 
resembles the  waterimage of the given 
combination. 
ab45CD67 
(а) apre CDes (b) spt2CDe@\ 
(с) SPF2CDIA (d) эррәсре\ 


SOLUTIONS 


PHYSICS 


1. (a): у(х,!)=8.0 sin (0.5лх – 4nt — i ) 
Comparing it with a standard wave equation 
«asm (2-284) 
y-asin X T ф 
2n 2 
4-051 or À-gg-4m 


2n 2 
pum or T=7=05s 


2. (b): As the capacitors are connected in parallel, 
therefore potential difference across both the capacitors 
remains the same. 


Q 
{2 te 
E jm n 
c 


Qi- CV; О = rid 


Also, Q= Qi * Q7 cv«Sv -3cv 


Work done in charging fully both the condensors 


is given by 
we3Qv =x 3cv jr - dc 
2 2 (12 4 
3. (d) 
а (b): S 5; герт 
1/3 1-(1/3) 
or 3p-2Q or, p=2 -@) 


When 6 Q resistance is connected in series with P, then 
the balance point shifted as 


P+6_ Q 3(P +6) _ 35 
2/3 1/3 2 
or P+6=2Q (Н) 


From (i), ©+в=20 ог, в-20-0-30 


ог, О=4. Then P=2. 
5. (а) 
6. (d): According to Einstein’s photoelectric equation 


l2 1 2 hc hc 
5 "Umax =hv- hvg or 5 Vmax "WW 


where A is the wavelength of incident radiation and Ay 
is threshold wavelength. 


i: 12 ЕДЕ - | (i) 


2 A Ae 

» m (20)? = [у - x) (ш) 
11 11 

1.À А o 1.480 600 

ai "ятт 
X Xy X 600 


Solving for à’, we get A’ = 300 nm 
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7. (d) Eg-66V m? 


Since electromagnetic wave is of transverse nature. 
Hence electric field if is along y-axis the magnetic field 
must be along z-axis, since the propagation of wave is 
along x-axis. Thus the equations given in option (d) 
are correct. 

8. (с) : In taking the particle along the positive x-axis 
from origin (0, 0) to the point (a, 0) 


W, = [Ё-а#= [-К(уї+х])-їйх 
a 0 


= [-k(0i xj) Рах zero 
a 


In taking the particle parallel to y-axis from the point 
(a, 0) to the point (a, a) 


a 


22 ^ ^^ 
Wy = [F-dy- [-k (yi xj): j dy 
0 0 
=[-k(yitaj)-jdy =- ka [dy - ka? 
0 0 


Total work done W = W; + И = 0— ka? = — ka? 
9. (b): The various forces acting on the block are 
shown in figure. 


F. R 


w 
Here, p= пф 
ог f=R tanb (i) 
The condition for the block just to move is 
Fcos0 = f= Rtanó .. (ii) 
and Fsinü + И = К 
ог К = И + ЕѕіпӨ (ШШ) 


From equations (ii) and (iii), we get 
Есоѕ = (W + Fsin0) tanó = Wtano + Fsin0 tanó 
or Fcos0- FsinO Sine. Wsing 
cosó  со$ф 

or F(cos0 cos — sin sind) = Wsinó 
or Рсоѕ(0 + ф) = Wsinó 

Wsino 
cos(0 + ф)` 


ог Е= 


10. (b): Microwave frequency used in telephone link 
= 10 GHz = 10 x 10? Hz = 101? Hz. 
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Frequency available for microwave communication 
2 
=2% of 10 GHz = 155 X10 = 02 x 10° Hz 
Bandwidth of each telephone channel 
=8 kHz = 8 = 10° Hz 
Number of microwave telephone channels 
02x10? 
8x10? 


11. (b): Let v be the velocity given by hand and h be 
the height to which the ball goes. 


-25x10* 


1 2 i 
Ф = тої 0) 
2” -mgh 


If F is the force applied by the hand as it moves 
through 0.2 m, then 


утә +Ех0.2 = т (һ +2) (Н) 
Using (i) 
mgh + Fx 0.2 = mgh + mg x2 


P= E72. 10mg -10x02x10- 20 N. 


12. (a): f= ax? + Bx = х(ах + В) 


1-2ox2* +p 

dt а 
dx a! dv -20v 3 
==; — = 2a 
dt B+2ax’ dt (В+20х) 


13. (d): 3 Q, 6 Q and 2 Q resistances are in parallel. 
So, potential drop across them will be equal. Of these, 
three resistances maximum heat will be generated 
across 2 Q resistance 


2 
pu Hs. or Не 
R R 

Similarly, 5 О ancd 4 О resistances are also in parallel 


so, more heat will be generated across 4 Q resistor. 
Now the given circuit can be redrawn as : 


V, 20729 19 TE 
9 
1 2 
ЖЕ 
29 
and V, -(2)v М 
29 
Power developed across 2 Q resistor will Бе 
v? (2 |” 
P =-= —|— 
2 29) 2 2 


Й 20) V 
Power developed across 4 Q resistor, Р, = EJ p 


^S Pj2P. 


14. (с): The time period of small oscillations of a 
magnet in a magnetic field is given by 

T=2n, Lr. 

MB 


where I is the moment of inertia of magnet. 
2=2n. ES 
MB 

When it is — then time period is given by 


T'22n,|——; М'=4М, B'- B 
Mss ;" 21557771 
15. (d): Given flux $2 P +3t -7 


Induced emf, € E. 
dt 


e-- 4.8 +з -7)=-32-3 
dt 
This is the equation of a parabola but not through the 
origin. 


16. (a): Lifting capacity of balloon = weight of air 


displaced 
<. 175g = Vpog 
where ро = density of air at 0°C and 76 cm of 
mercury. 
Let W be the lifting capacity at -10°C and 50 cm of 
mercury. 
Wg = Veg 
where р = density of air at -10°C and 50 cm of 
mercury. 
„М Лр. 
` 175 рь 
р= Р. КТ ог Ба ES poH) 
M T о B T 
. W=175x— Р x T. =175х S x 2 = 119.5 kg 
Р Т 76 263 
=120 kg 
17. (д: 


According to the given problem 


1 щц(исозө)? = Sly: 
2 42 


or cos0- 8 =cos30° 


or cos? = 3 
4 2 


ог 0-30* 


19. (b): р. 258050 ,. g= рф So 10 
rpg 2cos0 cos 


Sw _ Hw Pw „<083135° _ 10х1х(-07) _ 5 


~ (-3.5)x13.6x1 34 


cos0° 


hug Pug 


The two boys meet at C after time t. 
Taking horizontal motion of boy A from A to C, 
а = vcosOt 


а 
or t= = = = 


; 22 2 2 
vcosO ( ve -v Т -v 
v 


22. (0: 


From figure, in right angled ACDB 
ZCBD - (i - r) 
cD 


. sin(i— 
BC BC 


or d = BCsin(i - r) (1) 
Also, in right angled ACNB 
BN _ t t 


cosr = — =— or BCe — -. (ii) 
BC BC cosr 


Substitute equation (ii) in equation (i), we get 
d=—— sin(i -r) 
cosr 


For small angles sin(i - r) = i- r; cosr = 1 
d- (i-r), а= = а 
i 


CHEMISTRY TODAY | МАҮ'14 57 


23. (b) 24. (b) 


25. (a): In the п orbit, let г, = radius and v, = speed 
of electron. 


è А 20 % 
Time period Т, = — « ^L 
Un 
t 
Now r,« n^ and v, = lo. uas or T, «i? 
n Un 
my? n 
Неге, 8=| - -1=2 orm-2n; 
m m 
26. (c) 


3 
27. (b): Vms = 4 OF Vrms ec VT 


Urms is to reduce two times, i.e., temperature of the gas 
will have to reduce four times 


During adiabatic process, 
TVi-1= 
TVY-1- Ty} 


1 


= constant 


, = 1 
у үт үт ҮЕ 

ог mca | -(4)5-1 242 216 
V'216V 

28. (b): Rotational p € 


1 a 2 
Kg = 10 ji at ly t 
R73 (ety => 
Substituting the given vds we get 


1500- i х12х (25)? x? 


ог Ё=4 or #=25 
М 
29. (4):81= т = $ at the earth’s surface 
and $ = М =® а height К from surface of 
(К+ К)? 4 
earth. 


Time period of a simple pendulum of length / is 
1 1 

Т=2л (2) А Te 
8 vs 


2 i. ri venz 


30. (b): E 
A 


Л 
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The Boolean expression of the given circuit is 


X-A.B 
=A+B (Using De Morgan theorem) 
=A+B (Using Boolean identity) 


This is same as the Boolean expression of OR gate. 
31. (b): (i) All the non-zero digits are significant. 
(ii) All the zeros between two non-zero digits are 
significant, no matter where the decimal point is, if at 
all. 
(iii) If the number is less than 1, the zero(s) on the 
right of decimal point but to the left of the first 
non-zero digit are not significant. 
(iv) The power of 10 is irrelevant to the determination 
of significant figures. 
According to the above rules, 
23.023 has 5 significant figures. 
0.0003 has 1 significant figures. 
2.1 x 1073 has 2 significant figures. 
32. (a): Theacceleration of the body down the smooth 
inclined plane is a = gsin8 
It is along the inclined plane. 
where 0 is the angle of inclination 
The vertical component of acceleration a is 
along vertical) = (2sin0)sin0 = = gsin?0 
For block A, à A(along vertical) = gsin’60° 
For block B, "B(along vertical) = 5511 230° 
The relative vertical acceleration of A with respect to 
Bis 
AAB(along vertical) = 4A (along vertical) ^ 8 B(along vertical) 
= gsin?60* — gsin?30* 


=4.9 ms? in vertical direction. 


33. (a) 


34. (c): According to radioactive decay, N = Noe™ 

where, 

No = Number of radioactive nuclei present in the 
sample at t= 0 

N = Number of radioactive nuclei left undecayed 


after time Ё 
А. = decay constant 
Ж D EE А 
For 20% decay, ~oo = Noe 40) 
For 80% decay, 2N, = Noe (й) 
100 
Dividing equation (i) by (ii), we get 
4-2et-1) — 4290-8) 


Taking natural logarithms of both sides of above 
equation, we get 


In42A(5-t) => 2%2=10®(„-һу 
Ti 
15-1 =2* Tın 72x 20 min = 40 min 
35. (d) 


36. (d): Lis not possible because total distance covered 
by a particle increases with time. 
II is not possible because at a particular time, position 
cannot have two values. 
Ш is not possible because at a particular time, velocity 
cannot have two values. 
IV is not possible because speed can never be 
negative. 
37. (a): Here, т = 60kg, g = 10ms2,a4-2m s? 
When the lift is accelerating upwards with constant 
acceleration a, the weight of the man is 
= т( + a) = 60(10 + 2) = 720 N 

When the lift is accelerating downwards with same 
acceleration a, the weight of the man is 

W” = m(g – а) = 60(10 - 2) = 480 N 


38. (a): Efficiency of a heat engine, n=1- E 

1 
For n = 1 (i.e. 100%) either T; = • or T -0K 
As source at infinite temperature or sink at 0 K are 
not attainable, therefore heat engine cannot have 
efficiency 1. 


39. (a): Parallel currents attract and antiparallel 
currents repel. 

Since both the wires А and C exert forces an wire В 
towards right, hence the resultant force on wire B will 
be towards right. 

Hence, the wire B will move to the right. 


40. (d) 
CHEMISTRY 


41. (с): im? =h(v- 0-5) 


CH; o _Ф0 У о 
42. (0: (ii) Wp лун;о” О 


1-Acetylcyclopentene 


43. (d): % of N (By Dumas method) 
_ 28x Volume of №, at STP x 100 


.. 22400 x Weight of compound 
.28x622x100 _ 15 55 
22400 x 0.5 
EN О. 
44. (d): | E | | 
| | | 
н 
1 п ш у 


I is most basic as the lone pair occupies ап 
sp- hybrid orbital therefore, it is available for 
donation. The next is the basicity of III as the lone 
pair is again in sp°-hybrid orbital but presence of 
electronegative oxygen atom reduces the electron 
density on N. In case of IV, the lone pair is a part 
of aromatic sextet and in II, lone pair occupies an 
sp?-hybrid orbital and is not a part of the aromatic 
sextet. Thus, the order of basicity is I > Ш> II > IV. 

45. (a): The shapes of МО» NO; and NHj are linear, 
trigonal planar and tetrahedral, respectively. Thus, 
the hybridisations of atomic orbitals of nitrogen in 
these species are sp, sp? and sp? respectively. 

46. (a): Reactivity towards electrophilic substitution 
increases as the electron density in the benzene 
ring increases. Since —OCH3 is a strong electron 
donating group followed by —CH3 while —CF; 
is a strong electron withdrawing group therefore, 
the correct decreasing order of reactivity is 
Ш>1І>П>1У. 

47. (a): Given; w = 5 р, 
М = 180 g mol 
Applying nV = A RT 


V = 100 mL, л = 7 atm, 


x 100-5 0.0821 x7 
1000 180 
_ _7х100х180 
~ 1000 5x 0.0821 
48. (a): Magnesium oxide has high m.pt., therefore, 
it does not decompose in Bunsen burner flame to give 
О» gas. All other compounds decompose to give Оз 
gas. 
2Pb304 “> 6PbO + О 
2NaNO3 > 2NaNO; + O2 
2KCIO3 > KCI + 302 


49. (a):From the preparation and molecular 
formula of Y, it is clear that Y is an alcohol. As Y 
on heating with copper gives hydrocarbon CsHjo, 
hence Y must be 3° alcohol. This 3° alcohol having 
5 carbon atoms can be obtained only when 4 carbon 
atoms ketone (X) is treated with CH;— Mgl. 


=306.94 К ог 33.94 °С 
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50. (a): Given : п = 1, Ру = 1 bar, P} =0.1 bar, Т =273K 
w =— 2.303 nRT log x 


2 
--2308 x 1 8314 x 273 log ar 


=- 2.303 х 1 x 8.314 x 273 х1 

--5227]--5227MJ 
For isothermal expansion, AU = 0 

q--w 

^e а=-(—5.227) kJ = + 5.227 kJ 
51. (b): Mohr's salt is FeSO4.(NH 4)2SO4.6H2O. Let 
the oxidation state of Fe be x. 
Sum of the oxidation number for (NH4);SO, = 0 
Sum of the oxidation number for H5O = 0 


Sum of the oxidation number for SOL =-2 
x+(-2)+0+6x0=0 


х=+2 
52. (4): 
CY ucc = БР Mg/dry ether 
(P) о ! 
но eri Me 
Ea 


53. (с): (1)1 mole of Ar contains 6.023 x 1023 atoms 
52 moles of Ar will contain 6.023 х 1023 x 52 
= 3.13 x 1075 atoms 
(П) 4u of He = 1 atom 


52u of He = 1x52= 13 atoms 
(Ш) 4 g of He contain 6.023 x 1023 atoms 
52 g of He will contain 


6023x102 x 52 
4 


54. (d): Nickel gives rose-red precipitate with dimethyl 
glyoxime. 


=7.83 х102* atoms 


55. (b): Hydroxides of third group elements аге 
precipitated by adding excess of solid NH4CI to the 
solution followed by addition of excess of NH4OH. 
Due to common ion effect the degree of dissociation of 
NH,OH gets suppressed and hence the concentration 
of OH ions in the solution decreases which results in 
precipitation of only group III hydroxides having low 
solubility products and not the group IV hydroxides 
which have high solubility products. 
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56. (b): CH; 


h 2 a 
2 4^CH—CH,— m- L 
1 Hs 
СН; 


1-Ethyl-4-(1, 4-dimethylpentyl)cyclohex-1-ene 

57. (d): When the same quantity of electricity is 
passed through the solutions of different electrolytes, 
the weights of the elements deposited are directly 
proportional to their chemical equivalents. 

Wt. of Cu deposited Ед. wt. of Cu 

Wt. of Ag deposited Е Ед. wt. of Ag 


ie. 


Wo, _ 63.6/2 
27 108/1 
63.6 x 27 
Wey = - 7.95 
Cu 2x108 8 


58. (a): Like alkali metal salts, alkaline earth metal 
salts also impart characteristic flame colouration. 
Ca : Brick red Sr : Crimson red 
Ba: Apple green Na : Golden yellow 
K : Pale violet 
Be and Mg because of their high ionization energies, 
do not impart any characteristic colour to the Bunsen 
flame. 
59. (d): N is attached to four carbon atoms. 
[XeOF,][HFP , _ [XeOE,][XeO,F,] 
[ХеЕ, ИНО] ^^ — [XeO,][XeF,] 
[XeO,E,.IH)O] _ K 

[XeO,][HFP К, 


60 (d): Ку = 


61. (d): CH;CH;COOH чып? CHs-CH-Co0H 
Br 
(X) 


мизо) |-HBr 
CH3— ru —COOH 
NH; 


Alnine 
62. (с): Sum of oxidation numbers of all the atoms їп 
X3(YZ4)3 is zero i.e. 
3 x (+3) + 3 [1 x (+5) + 4 x (-2] -9-9-0 
In all other compounds, the sum of oxidation numbers 
is a finite number. 


63. (с): Јорк = Іов A- 
ОБК = ВА RT 
Slope = Е, -tan0- (given) 
Pe 2.303R E ЕТ d 


E, = 2.308R х Slope = 2.308R x —L— = R - 2 cal 
2.308 


64. (a): The colourless salt is an oxalate which on 
reaction with conc. HSO; gives a gaseous mixture of 
CO and СО». The salt gives a white ppt. with CaCl) 
solution and decolourises acidified KMnO; solution. 
C074 Ca? —> СаСО; 

(white ppt.) 


5C,02-+ 16H* + 2MnO; —> 2Mn**+10CO, + 8H;O; 
СО + 2H’ —> СО+ СО, + НО 


(conc.) 
65. (a): Salol (phenyl salicylate) is used as ап intestinal 
antiseptic for throat ailments. 

66. (a):In case of isoelectronic species, ionic radii 
decrease with the increase in the magnitude of the 
nuclear charge. 

67. (с): General formula of alum is 
M}SO4.M3(SO4)3.24H20. When M' is replaced by 
divalent ion the alum is known as pseudo alum. 

68. (b): CH3CH»CH2CH>OH does not give iodoform 
test since it does not contain CH3CH(OH)— or 
CH3CO— group. 

69. (d): 8 A atoms are present at the corners but 
2 A atoms are missing, 


hence, contribution of A = 6 x i =< 


B atoms are present at the face centres, 
hence, contribution of B 2 6x i = 


So, А;вВз ог АВ 
70. (а) 
71. (9 : Са(ОН), + Ca(HCO;); —> 2СаСО;5} +2Н;О 
(A) (Clark’s method) 
Са(ОН), + Ма;СОз —> СаСОз} + 2NaOH 
(A) Caustic soda 


Са(ОН) +CO, —> СаСОз + Н;О 
(A) Calcium carbonate 
(cloudy) 


72. (d): Let, initial pressure of CeHeg) = P; mm and 
that of Hz) = Ру mm 

P, + P5260mm (i) 
After the reaction, 
pressure of C, Ha = 0 
pressure of Н) = P2 - ЗР] 
pressure of СН) = P1 

(as all benzene converted to cyclohexane) 

Total pressure = P; – 3P, + P; = 30 mm 
ог P3;-2P;-30mm 
Solving (i) and (ii), we get 
Ру = 10 mm, P; = 50 mm 


(as all has reacted) 
(as per the reaction) 


(ii) 


Fraction of СНЕ by volume = Fraction of moles 
7 Fraction of pressure 


73. (b): CH,- CH-C— CH; 


CH; CH3 
(CoHi2) 


CH;-C =Ç-CH; 


CH3 CH3 
(CoHi2) 
Hj/Ni 
1 DEN ET 
Cg= CH CH ањ 
CH3 CH3 
(бн) 
(2,3-Dimethylbutane) 
74. (a): Number of atoms in 1 gram of an element 
23 
_ 6.023 x10 | 
At. mass 
Number of atoms in 2 grams of oxygen 
_ 6.023 x10" | _ 6.02310" 
16 8 
Number of atoms in 4 grams of sulphur 
_ 6.023 x10" =, _ 6023x 10% 
32 8 
Number of atoms in 7 grams of nitrogen 
_ 6.023 x10 6023x102 
14 2 
Number of atoms in 0.5 gram of hydrogen 
23 23 
= 6.023 x10™ 0,5 = 6.023 x10 
1 2 
Number of atoms in 2.3 grams of sodium 
23 23 
= 6.023х10 “23= 6.023 x 10 
23 10 
75. (a): The stability of a complex compound is 
measured in terms of the stability constant. Higher 
is the value of stability constant, more stable 
will be the compound. Thus, the complex with 


stability constant value 1.6 x 107 is the least stable 
compound. 


[| 
76. ©: CH,-CH-CH; ©» CH;—C—CH; 


OH toi|-icoon 
2-Propanol 
CH3—CONH, <2“ CHCOOH 
выкон], 
CH3—NH; 
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0.22 x 22400 _ 


77. (b): Mol. wt. of compound = 112 44g 
% of C= 12 x 244x100 _ 54,54 

44 0.22 
Amount of C in compound = as =24¢ 


Molecular formula is CHO. 
Now, corresponding to mol. wt. 44, molecular formula 
will be C;H4O. 
Hence x: y is 1:2. 
78. (c):(I) contains 1° and 3° carbon atoms, (П) 
contains 2? and 3? carbon atoms and (III) contains only 
2° carbon atoms. Hence, numbers of monochlorination 
products will be obtained from them are 2, 2 and 1. 


79. (с): MjS0,  2M' + SOF 
Kyy= [M*P[SOq ] = Qs (s) = 4s 
EVE 
or s- (12x10? x10 ) =1.44х102 
4 
Concentration of M* ions = 25 = 2.88 х 102 М 


80. (b): If a steel article is heated to redness and then 
suddenly cooled by plunging into water or some oil, 
the steel becomes hard and brittle. This treatment is 
called quenching or hardening of steel. 


MATHEMATICS 


" 


т\з 1 
л d 3 E n -(apa 


81. (b): (eos isi 

Hence continued product of four roots of (-1)!/ 
-C0)*od1-1 

(71)! = (cos л + i sin п)!/* 

The continued product of (cos л + i sin п)!/4 

= -(cos л + i sin л) [because 4 is even (z)!/4 = — z if n 

is even] 

=-(-1)=1 

82. (b) 

83. (b): Equation of the line AB is 

7 =(1-1(2i+ j+2k)+H(i+2j+h), teR 


#=(2-)1+(1+)]+(2—0)Ё 0) 
For the plane CDE, CD x CÉ is a normal. So, 


-2|=6i-4j+2k 
45 -2 
Therefore 3i-2j«k is also normal to the plane CDE. 


The plane passes through the point C. The equation of 
the plane is 


[7 -(-4}+48)].(37-2j+h) 20 
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where 7 = xityjtzk is any point in the plane CDE. 
That is 

[xit(y +4) [+ (2 4)k](3/- 274) 20 

= 3x-2(y+4)+z-4=0 

=> 3x-2y+z-12=0 .-0) 
From Eqs. (1) and (2), we have 

3(2-t)-2(1 +t) +2-t-12=0 
6-3t-2-2t+2-t-12=0 

-6t-6=0 

t=-1 

Substituting the value of t=—1 in Eq. (1), we have 
7=31+3k 

Therefore (3, 0, 3) is the point where the line AB meets 
the plane CDE. 

84. (d) 

85. (с): Let Ej and E? be the events of the boy watching 
DOORDARSHAN and TEN SPORTS, respectively. 
It is given that P(E) = = and P(E,) -i 

Let E be the event of the boy falls asleep. Again by 
hypothesis 

1 


Р(Е/Е)=3 and P(E/E,)=} 


Now 
E=EQ(E, U Ej) = (Ej Е) v (E; ^ E) 
so that 
P(E) = P(E,)P(E/E,)+P(E,)P(E/ E;) 
By Bayes’ theorem 
P(E,)P(E/ Ey) 
P(E, /Е)= 

(6/8) P(E,)P(E/ Ej) + P(E,)P(E / E;) 


= 22 
(түзү 7 
(G0) 

86. (c):h+4k=18 (1) 
and (п - 2)? + (k- 4)2 =h? + (k 1)2 

4h + 6k - 19 20) 

Centre(-16, 33), 

5 10 


87. (c): Let x, x», ...., Xm be the m arithmetic means 
between 1 and 31. 

Then, 1, ху, x», ..., Xm 31 are in A.P. 

Let d be the common difference of this A.P. 

Then, Ё :2 = 31 

= 1+(m+2-1)d=31 

э a-( 30 ) 0) 


m+1 


Also, _7" mean | mean „5 = fs 5 
(m-1)" mean 9 ty 9 
1+74 5 4 
ЭЕ ч шше. = «(2 
Irm- 9 2 4 E e 
From eqs. (1) and (2), we get 
30  À 34 а 
m*l 5m-68 ~ тыз 


88. (с): Уз 2 site wanes? sinBsinC 
4 2 2 sinA 


Therefore, sinBsinC = (- 2sin A = 1) 


aló 


Also, В =cosA 


=~ cos(B + C) == cosBcosC + sinBsinC 


Уз 


=-созВсозС + —— 
4 


Уз 


Therefore, cosBcosC = Ery 
Now cos(B — C) = cosBcosC + sinBsinC 
= _УЗ + Уз =0 
4 4 


which gives |B – СІ = 90° 

89. (с) 

90. (a): A selection of 3 balls so as to include at least 

one black ball, can be made in the following 3 mutually 

exclusive ways : 

(i) The number of ways in which 1 black ball and 
2 others are selected = 9C; x °C) =3 x 15 = 45 

(ii) The number of ways in which 2 black balls and 
1 other are selected = ЗС: x 6С =3 x 6 = 18 

(iii) The number of ways in which 3 black balls and no 
other are selected = 3C3 = 1 

-. Total number of ways = 45 + 18 + 1 = 64 

91. (b) 

92. (с): We have, ?xà-bxü = (F-b)xá-0 

= r-blà-r-b-Ai 

= F=b+ha 

Similarly, the equation of the line r x b-üxb canbe 

written as 7 =й + ub 

For the point of intersection of the above two lines, 

we have 

üsyub-beXi > A=p=1 

Hence, the position vector of the point of intersection 


of the given lines are P-dsb-30iej-k 


СТУ UNCLE 
93. (a): lim tanje je ча е pe апі ex 
x0 sin^x 


` tanZx? + tan8 x? 


= lim. " 
x0 sin^x 
tan7x” 7, tani, 
2 E 
= lim —X Bx 2718.15 
x0 (==) 1 
x 


94. (a): Equation of the tangent at P is 
X=acos@ _ y-bsinO 
asinO —bcos® 
The distance of the tangent from the origin is 
-| ab 
b? cos? 0 +a? sin? 0 


1_ Vb? cos? 0 +a? sin? 0 


=> == 


1 
p ab 
= x= acoso- 4900 and y=bsind+— V 


bcos0 


xy y ? 1 is the required locus. 
^ ( ) «(0 5t ap UM 

95. (c): We know that 

АЗ + B - (A + B) (Ао + Ba? (Ao? + Bo) 
Substituting A = a + bo + cw? and 

В = а + bo? + co, we obtain 

(а + Бо + co)? + (а + bw? + cw)? 

= (а + bw + co? + а + bw? + cw) х (aw + bo? + cw? + ао? + 
bwt + cw?) x (aw? + bw? + cwt + ao + bo? + cw?) 

= (20-0 -с)(2с -a-b)(2b-a-c) 

(7 @% = 030 = and w? + @ = - 1) 
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96. (с): Let probability that X speaks truth is 60% 
P(X)= 2 

Probability a Y з truth is 50%, Р(Ү) = 
P(X)=2 2, P= =} 


The гем E an event when they contradict 
each other is given Ed 


P(X)P(Y) + P(Y)P(X) = 2 = m - 


юе 


31, 
52 
97. (b): We have 
=(2}+3k)x(4j-3k) - -18i 


An A 


ñi, = normal to Р, = G- К)х(31+3])= 3(i- j- К) 
Now, й is parallel to ny Xii, = angle between à 


ñ = normal to P, 


WW. CA 
and 2i+j-2k is same as angle between ñ Х and 


21+ j-2k. Then 


b qu КА 
йүхйу=-54|1 0 0 |=54(-j+k) 
144 


Let 0 be the angle between й; xñ, and 21+ j-2k. 
Therefore 
.8471-2) 1 


754003) V2 


This implies 9 =, Эп 
4' 4 


Angle depends on the direction of à which is parallel 


to iij x ii. If we take à = ñ, x ii; , then ч: 
211112221 
98. (b: |х^+—|=|х^-—+1|=1+| 32 -— |. Thus for 
: 2 2 
domain 


[2-1]+оа = EET 
2 2 


= /(х) = sin"! (1) + cos"! (0) 
ог f(x) = sin-!(0) + cos"! (-1) 
= Range of f(x) = [n] 


25-23 2 2 
а-ы 18) Түз 
2-23] |) 2 44 
= 121-231 = 129 - 23] (0) 


This means that if A(z), B(z; апа C(z3, then 
IACI = IBCI. 
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Y .:1 17 
=cos——isin— 


3 3 


ZBCA = Z (numerically) 
So, IACI = IBCI апа ZBCA = 60° 
= АВС is an equilateral triangle. 
100. (а) 
10 -2n 10 2л+1 


101.(d) : У, Í sin” хах + У j sin?” 


n-1-2n-1 n-l 2n 
In the first summation, put x = – t 
10 2n 10 2n+1 


ә У I sin" (-t(-dr) +> Í sin?” хіх 


п=12п+1 п=1 2n 


10 2п+1 10 2n+1 


--У j sin” tdt « V Í sin? xdx=0 


n=l 2n 

102. (а) : We have 141=161=1 

апа 2:6 =1-1-cos20 cos 20 = 1/2 
[2-51 <1 

On squaring, we get 

э 12Р «Ib? -24-b«1 

cos 20 - 1/2 

0<0Ө<л | 

0<20<2n 


= 1*1-2cos20«1 
= 1 <cos20 ( 
2 


5л 


= 0<20<2 and 57.<20<2л 
3 3 


=> 0<0< and 51 «oen > [oz)U(2 a] 


103. (b) 104. (a) 105. (b) 
106.(b):Since о, В are the roots of the equation 
ax? + bx + c = 0, therefore, 


a+p=-2 and op =£ s () 
а а 


5 5 5 
5 5 53 
5 5 5 
1+1+1 


1+a+B 1+02 +p? 


=| 1+0+B 1+02+В2 1+0 +p? 


1+a? +p? 1+0°+p? 1*o* +В* 


i d ajli 1 
=|1 a Bill a o 
1d plipp 
(factorising the matrix in reference) 
ri if 
=1 @ $ 
1 «2 pg 


= {(1-)(®- В)(В – 1)? = (®- B? ((1 - o) - DP 
- (a.- Boc « B -1- aß}? 
= (00+ B}? - 4of)}{ + B - 1 - ap}? 


ше 


2523 I _ (P? - 4ac)(a b cy? 
LUME ee Aaa ror 


а at 


(using (1)) 


a 


107. (a): Putting log x = t and lay = dt , we get 
x 
4 
x{6(log х)? +7 (log x) + 2} 
1 1 1 
== dt = = | —— dt 
[босу ae 7,41 


1 1 
-i dt 
зт 1 


6 14 14'3 
m — — 
=<) dt 


(+3) s) 


2logx+1 
3logx+2 


108. (a): We have EIE -с05= = = 


Therefore cos”! (i ) = 


This implies Р is true. Now, 


sec! (cot? Je cosec*( tan“) 
= [1 + tan*(tan-! 2)] +[1+ cot'(cot-!3)] 
=1+4+1+9=15 

Therefore О is also true. 


109. (4) : Since there are 4 even numbers among 1 to 9, 
it follows that P(E / Н) =$ 
Again, since there are 2 even numbers among 1 to 5, it 


follows that P(E /T) -2 


Now, E-(Hu T)Gn E- (НЕ) о (То E) 
=» Р(Е) = Р(Н E)* Р(Т ^E) 

= P(H)P(E/H) + P(T)P(E/T) 

22,4,1,2, 58 

3 9 3 5 135 

So, (с) is correct. 
By Bayes’ theorem 
P(H/E)= P(H)P(E/ Н) 
P(H)P(E/H)+ P(T)P(E/T) 


4 

9 8,135 20 
1,2 27 58 29 
3: 15 


So, (b) is correct. 


110.(a): The required region is shown as shaded 
region in the given figure. 


y 
y =cos x 
5л/4, 
xs Ош x 
y-sinx 
Y 


32/2 
The required area = Í 
0 


Isinx – cosx | dx 


п/4 5л/4 
= Í (cosx -sin x)dx + Í (sinx — cosx)dx 
0 л/4 
3n/2 
+ | (cos x —sin x)dx 
5л/4 


= [sinx + cos x^ —[sinx + cos xp 
*[sin x + cos xen 


= (442 -2)sq. units 
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ot: nd 
111. (a): Given pair of lines X 4 y. * 2xy 20 
a b h 

1.251.251 

=x? 45 y? +225у=0 
ог X yy +2 ay 

_2 
h _ -2b (1) 
+m, = = 25 E 
m m, 1 h 
b 
1 
and тут, -a.b (2) 
Т 
b 

Also, given m» = 2m, 
=> 3m- 2 [From ед. (1)] (3) 
and 2m? =? [From eq. (2)] (4) 
From equations (3) and (4), we get 
9m? 4b? a 9 
— XT == > ab:k=9:8 
2m h b З 
112. (a) 113. (b) 
114. (d): We have, i + (© xii) = 9 vil) 


Taking scalar product with 2? , we obtain 

[€ (oxi). ?-9-9 

[- 194-1] 
(2) 


=> @:0+[190]=1 
э [idd]=1-3-0 
So, option (a) is correct. 
Taking cross-product of equation (1) with й, we 
obtain 

üxi-üx(xu)-uxo 

> üxiüs(ü-u)-(üd)-üxo 

=> йх@+@0-(1:0)й=йхӧ 

Taking dot product with i, we get 

©- (Ux 0) + 0:0 — (i-i) il) = 0- (üx) 

> 12Р -(ü-ay -[ioo] (3) 
So option (c) is correct. 

Taking scalar product of equation (1) with @ , we get 
@.@+@.(@х)=@.0 

> !@Ё+0=0@ > Poo 

Substituting the value of 2-0 in equation (2), we get 
[aw] =1-10P 

So option (b) is correct. 

115. (b): Let (x) = (x + sin x) (f(x) + х), 

then ф(х) is an odd function, for, 

oax) = (- x + sin (= х)){(— x) +) 
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= (х + sinx)(f(x) + х) =- ф(х) 


n/2 
Hence Í (x)dx = 0. 
-л/2 
Уз aie 1 
116.(a): Now, РТр=| 2 2|2 2 
i Б|1 Ж 
2 212 2 
= АЕ | = PIp-p-pr.pa 
Since, Q - PAPT 


p'Q295p = pT((PAPTY(PAPT)...2005 times]P 
= (РТР)А(РТР)А(РТР)..(РТР)А(РТР) 
2005 times 


= [А2005 = 42005 


lo] 


0 1 


117. (а) : The equation of the chord of the hyperbola 
whose middle point is (h, k) is T = 5; 
Le, xh- yk = p-g 


a: of T] „ор а T 


2 2 
=> yk=xh-h+P = у=йх- 6 
We know that the line у = mx + с will touch the 
bola, if с= 2. 
parabola, if с= = 
т –к2 _ ka 


Hence, - =p) =a 
k 


=> h(h?-R)=-aPe => НЗ – 2 =-ak? 
= I=(h-a)k 
Hence, the locus of (h, К) is х3 = (x - a)y? 


n 
118. (a): Last term of (z^ - +) is 
v2 


ИС: 
T,4 7"C, QU)" ЕЗ 


1 0» 


nid уш? 


т 


Also, we have 


log; 8 
| B] 23 Gens? _ 9-5 
3 


Thus, CD" 55 ., CD" Ci? 


Quiz gni2 25 
ES 575 = n-10 


= 1 
Now, T; = Ty, ="C, (23) C 


10! 
7 atel 
= 2102)2(1)(272) = 210 


23 )6(— -1) (21/24 


119. (a): We have, 2. -tan0 = 2x * 3y, where Ө is the 


angle that the tangent at any point (x, y) on the curve 

makes with x-axis. 
dy 

=> ——=-3у=2х, 
dx daa 
equation. 


which is a linear differential 


еги 


Solution is y:e?* = fox 6 dyc 


-3x 222.79* _2е-3х е 
3 9 


Since it passes through (1, 2) ~. 26,9 


c=—e 
9 


e = 2 ye 3k _ 2„-3х , 26 


a 3 9 9 
= 2*6x49y-2696-0 
120. (a) 121. (b) 


122. (b): The equation of the tangent at P(x, y) to the 
curve is 


Ү-у= dix -х) 
~ dx 
Since it passes through (0, y?) 
З Fan -U 0- 
= dy ax! x) 


dy dx 

у-у х 

> 24002-1) = с> 
x x з? 
123.(d: f(x) 2]1 -6 4 
ppp 


— f(x) = x3C-6p? – 4р2) - 3x2 (p? — 4р) + 3x (p? + бр) 
= f(x) = – брэх – 4p? - х2р? + 4px? + 3р?х? + 18 px? 


On differentiating w.r.t. x, we get 
Efex) = -1вр? x2 -12p° xt -2xp? 8px + 6p” x + 36px 
Again differentiating w.r.t. x, we get 

2 
42/0) = -36р?х = 24р?х = 2p? +8p + 6p?  36p 

x 

Again differentiating w.r.t. x, we get 

3 
us f= -36p? - 24p? = constant 
dx" 


124. (b) 
125. (c) : From the property of parabola К is focus. 


at? -h h-a 


So required locus is 


edet eee] 


= y^ = (x-a)a(x - a)? - у(х? + 22) 
ENGLISH AND LOGICAL REASONING 


126. (с) : The Nobel Committee is a conservative body 
because it does not favour subjects like ‘Mathematical 
Physics'. 

127.(a) 

128. (a): The five prizes installed for conferring ‘Nobel 


Prize...’ do not include music. 

129.(b) 130. (a) 131. (c) 132. (b) 133. (с) 

134.(a) 135. (d) 136. (b) 137. (b) 

138. (d): Tentative 

139. (а): Obsession 

140. (c) : Accomplish 

141.(a) 142. (d) 143. (b) 144. (b) 145. (a) 

146.(a) 147. (a) 148. (a) 149. (b) 150. (b) 
оо 
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1. 


CE 
CO 


column have been 
NEET / AIIMS / 


The questions given in 


JEE 


ain & Advance 
Practise hard ! All the best !! 

Which of the following statements is incorrect? 
(a) The covalent bonds have some partial ionic 
character. 

The ionic bonds have some partial covalent 
character. 

The larger the size of the cation and the 
smaller the size of the anion, the greater is 
the covalent character of the ionic bond. 
The greater the charge on the cation, the 
greater is the covalent character of the ionic 
bond. 


Which pair of the given species have same 
percentage of carbon? 

(а) СНСООН and C;H1;0; 

(b) CH;COOH and C;H;OH 

(с) HCOOCH; and СНО! 

(9) СНО, and СНО 


The data for the reaction: А + В — С, is given 
below: 


(b) 
(c) 


(d) 


Ex. | [Alo [B]o | Initial rate 
L | 0012 | 0035 | 010 
2. | 0.024 | 0070 0.80 
3. | 0024 | 0035 0.10 
4. | 0012 | 0070 0.80 


The rate law which corresponds to the above 
data is 

(a) rate = [B]? (b) rate = k[B]* 

(c) rate = k[A][BP (d) rate = [AT [B 


The compound that does not give iodoform test 
is 

(a) ethanol 
(c) methanol 


(b) ethanal 
(d) propanone. 


The solubility product of a sparingly soluble salt 
АХ, is 3.2 x 10", Its solubility (in moles/litre) is 
(a) 5.6 x10% (b) 3.1 x 10* 

(с) 2x10* (d) 4x10* 
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orepared strictly on the basis 
other PMTs have drawn their papers heavily from NCERT books 


6. 


A 


NER EE 


f NCERT Chen y. Last year 


The correct IUPAC name of the 


compound is 


OHC 
Nee 


following 


CH; сн; 


‘CH; 
3,7,7-trimethylhepta-2,6-dien-1-al 
2,6-dimethylocta-3,7-dien-1-al 
2,6,6-trimethylhepta-3,7-dien-1-al 
3,7-dimethylocta-2,6-dien-1-al. 


(a) 
(b) 
(9 
(4) 
The solubility of metal halides depends оп their 
nature, lattice enthalpy and hydration enthalpy of the 
individual ions. Amongst fluorides of alkali metals, 
the lowest solubility of LiF in water is due to 

(a) ionic nature of lithium fluoride 

(b) high lattice enthalpy 

(c) high hydration enthalpy for lithium ion 

(d) low ionisation enthalpy of lithium atom. 


Which of the following compounds does not 
show optical isomerism? 

(а) [Co(NHs)3Cls] (b) [Co(en)3]Cls 

(c) [Co(en);CL]Cl (d) [Co(en)(NH3);CL;]CI 
n-Heptane on heating to 773 K at 10-20 atm 
pressure in the presence of V0; and ALO; 


gives 
(a) benzene (b) 2-heptene 
(c) toluene (d) cycloheptane. 


10. The oxidation states of sulphur in the anions 


11. 


SOF, 5,02 and S,O£ follow the order 

(а) 902 <502 «S,07 

(b) SO} <5,02 « So? 

(с) 902 <502 «sot 

(d) 5,05 «Of «SOT 

Which of the following salts has the same value 
of van't Hoff factor as that of K3[Fe(CN),]? 

(а) Na SO, (b) Al(NOs); 

(с) Al,(SO4)s (d) Fe3O, 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


When the frequency of light incident on a 

metallic plate is doubled, the K.E. of the emitted 

photoelectrons will be 

(a) doubled (b) halved 

(c) increased but more than doubled of the 
previous K.E. 

(d) unchanged. 


Which of the following conditions of a chemical 
reaction will surely result in spontaneous 
reaction? 

(a) Exothermic and increasing disorder 

(b) Exothermic and decreasing disorder 

(c) Endothermic and increasing disorder 

(d) Endothermic and decreasing disorder 


Dipole moment of the hydrides of group 
15 elements decreases in the order 

(a) AsH;» ВІН; > SbH; > NH; > PH; 

(b) BiH; > SbH; > AsH; > PH; > NH; 

(c) NH; > PH; > AsH; > SbH; > BiH; 

(d) PH; » NH; » AsH; > SbH; > BiH; 


Most reactive halide towards Sy1 reaction is 
(a) n-butyl chloride (Б) sec-butyl chloride 
(c) tert-butyl chloride (d) allyl chloride. 


Consider the reactions: 

(D H,OQ,+2HI —> L*2H;O 

(II) НОСІ + HO; —> H3O' + С + О 

Which of the following statements is correct about 
H20, with reference to these reactions? 
Hydrogen peroxide is 

(a) an oxidising agent in both (I) and (II). 

(b) an oxidising agent in (I) and a reducing agent 
in (ID. 

a reducing agent in (I) and an oxidising agent 
in (II). 

(d) a reducing agent in both (I) and (II). 


(с) 


The size of isoelectronic species F7, Ne and Na* 

is affected by 

(a) nuclear charge (Z) 

(b) valence principal quantum number (п) 

(c) electron-electron interaction in the outer 
orbital 

(d) none of the factors because their size is the 

same. 


On the basis of the information available from the 
reaction: 


2 
3 M +0, —> 3 M20; AG? = -546 kJ mol! of O, 


the minimum e.m.f required to carry out 
electrolysis of M20; is (Е = 96500 C mol") 
(а) 428 V (b) 642 V (c) 856V (d) 141V 


19. 


20. 


21. 


24. 


26. 


27. 


In a solid, oxide ions are arranged in сср. 
One-sixth of the tetrahedral voids are occupied by 
cations X while one-third of the octahedral voids 
are occupied by the cations Y. The formula of the 
compound is 

(а) X2YO; (b) XYO3 (с) ХҮ›О; (d) X;Y;0; 


When copperis mixed with silica, in reverberatory 
furnace copper matte is produced. The copper 
matte contains 

(a) sulphides of copper (II) and iron (II) 

(b) sulphides of copper (II) and iron (III) 

(c) sulphides of copper (I) and iron (II) 

(d) sulphides of copper (I) and iron (III). 

In Lucas test of alcohols, the appearance of 
cloudiness is due to the formation of 

(a) aldehydes (b) ketones 

(c) acid chlorides (d) alkyl chlorides. 


. The r.ms velocity of CO; at a temperature 


T(in kelvin) is x cm sec". At what temperature 
(in kelvin), the r.m.s. velocity of nitrous oxide 
would be 4x cm sec”? 


(а) 16T (b2T (ә 4T  (d32T 
. Which type of hybridised C atoms are present in 
C(CN),? 
(а) sp,sp° (b) sp, sp 
(с) sp, sp (d) sp’, sp, sp? 


The pollutants which come directly in the air 
from sources are called primary pollutants. 
Primary pollutants are sometimes converted into 
secondary pollutants. Which of the following 
belongs to secondary air pollutants? 

(a) CO 

(b) Hydrocarbon 

(c) Peroxyacetyl nitrate 

(d) NO 


. The reason for double helical structure of DNA is 


operation of 

(a) electrostatic attractions 

(b) van der Waals' forces 

(c) dipole-dipole interactions 

(d) hydrogen bonding. 

The type of hybridisation of boron in diborane is 
(a) sp^-hybridisation (b) sp^-hybridisation 
(c) sp-hybridisation (d) sp^d^-hybridisation 


Catenation, i.e., linking of similar atoms depends 
on size and electronic configuration of atoms. 
The tendency of catenation in group 14 elements 
follows the order 

(a) C»Si» Ge» Sn 
(c) Si>C>Sn>Ge 


(b) C»5Si» Ge - Sn 
(d) Ge>Sn>Si>C 
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29. 


31. 


32. 


33. 


35. 


S 


70 


. Which of the following is a constituent of 
nylon? 
(a) Adipicacid (b) Styrene 
(c) Teflon (d) None of these. 


Which class of drugs is used in sleeping pills? 
(a) Analgesics (b) Tranquilizers 
(c) Antibiotics (d) Antihistamine 


. Which one of the following octahedral complexes 


will not show geometrical isomerism? 
(A and B are monodentate ligands.) 
(а) [МАВ] (b) [MA3B;] 
(c) [MA,B;] (d) [MASB] 
In an atom, an electron is moving with a speed 
of 600 ms"! with an accuracy of 0.005%. Certainty 
with which the position of the electron can be 
located is (Л = 6.6 x 1073* kg m/s, mass of electron, 
m, = 9.1 x 10?! kg) 
(а) 1.52х10* т (b) 5.10 x 10? т 
(с) 1.92x10? m (d) 3.84x 10? m 
Identify 'X' in the following reaction: 
CH(CH3); 
(i) О; 
(ii) H*/H5O 
Cumene 
(a) Benzene (b) Toluene 
(c) Phenol (d) Benzaldehyde 
What is the end product 'C' in the following 
sequence of reactions? 
HNO. 
GHsNH, “> д PCs y g Nh „с 
(a) Ethyl cyanide (b) Methylamine 
(c) Ethylamine (d) Acetamide 


. The number of anti-bonding electron pairs in or 


molecular ion on the basis of molecular orbital 
theory is (Atomic number of O is 8.) 
(a) 3 (b) 2 (с) 5 (d) 4 


Which of the following cannot be prepared by 
Williamson's synthesis? 

(a) Methoxybenzene 

(b) Benzyl p-nitrophenyl ether 

(c) Methyl tert.-butyl ether 

(d) Di-tert.-butyl ether 


Point out the false statement. 

(a) Brownian movement and Tyndall effect are 
shown by colloidal systems. 

(b) Gold number is a measure of the protective 
power of a lyophilic colloid. 

(c) The colloidal solution of a liquid in liquid is 
called gel. 
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37. 


38. 


39. 


41. 


42. 


43. 


(d) Hardy —Schulze 
coagulation. 


rule is related with 


The ionic character of the metal halides follows 
the order 

(a) MI» МВг> MCI » MF 

(b) MF» MCI > MBr > MI 

(c) MF = MCI » MBr > MI 

(d) MF < MCI > MBr > MI 


Across the lanthanide series, the basicity of the 
lanthanide hydroxides 

(a) increases 

(b) decreases 

(c) first increases and then decreases 

(d) first decreases and then increases. 


The increasing order of acidity of о, В and 
y-chlorobutyric acids is 
(a) a<B<y 
() y<a<B 


(b) B<y<a 
(d) у<В<а 


. Among the following molecules those having 


same number of lone pairs on Xe are 

(D XeO; (Ш) XeOF, (Ш) XeF; 

(a) (I) and (II) only (b) (I) and (III) only 

(© (II) and (Ш) only (d) (1), (II) and (Ш) 
The molar and equivalent conductivities of an 
electrolyte Аў, В are related as 

(а) лала. (Ы) Am = PZ Ae 

(с) Am = v. eq l Zs (d) Am = 2+ Aql v. 

The standard heat of formation of water and 
heats of combustion of acetylene and ethylene are 
—68.3 kcal, -310.6 kcal and —337.2 kcal respectively. 
The heat of reaction for the hydrogenation of 
acetylene at constant volume and 25*C would be 
(a) – 44.40 kcal (b) – 41.10 kcal 

(c) – 41.7 kcal (d) * 41.7 kcal 


The most electronegative carbon is 

(a) sp^-hybridized carbon 

(b) sp-hybridized carbon 

(с) sp^-hybridized carbon 

(d) always same irrespective of its hybrid state. 


. In a transition series, as the atomic number 


increases, paramagnetism 


(a) increases gradually 

(b) decreases gradually 

(c) first increases to a maximum and then 
decreases 

(d) first decreases to minimum and then 


increases. 


45. 


47. 


48. 


49. 


50. 


In the following reaction Р апа О аге 
respectively 


Снн, Хамон p 


(а) СЬНУМУСГ, C;H.OH 

(b) С;Н;МО,, C;H,OC;Hs 

(с) CsH;N=NC,Hs, С;Н;МН, 
(d) C4HSNiCE, CoH 


CH3CH;0H 
IM 


Q 


Non-lanthanide atom is 

(a) La (b) Lu 

Which of the following reactions is an example of 

Sy2 reaction? 

(a) CH3Br + OH. —> СН;ОН + Br 

(b) CH,-CH-CH; *OH — 
UN CH,- CH-CH; 

OH 


(c) Pr (d) Pm 


-H,0. 
() CHyCH,OH —— CH,—CH; 
(d) (CH3);C—Br + OH” —> (CH3); СОН + Br 


Electromagnetic separation is used in the 


concentration of 
(a) copper pyrites 
(c) siderite 


(b) bauxite 
(d) cinnabar. 


Compound (A) СНО forms a phenylhydrazone 
and gives negative Tollens' and iodoform test. 
It on reduction gives n-pentane. Compound (A) is 
(a) pentanal (b) pentan-2-one 

(c) pentan-3-one (d) amyl alcohol. 

In which of the following molecules oxygen 
shows positive oxidation state? 

О» НО», ОЕ, KO, ОЕ 


1 I ш IV У 
(а) IL IL IV (b) шу 
(c) IV, III (d) Ш, IV, II 


SOLUTIONS 


1. 


(с): The smaller the size of the cation and the 
larger the size of the anion, the greater is the 
covalent character of an ionic bond. 

(а): % of C in CHCOOH = E x100 = 40% 

% of C in CoH 205 = 22. x10 = 40% 


% of C in С:Н;ОН = 100 = 52% 
% of C in HCOOCH; = 24 X100 = 40% 


% of C in СНО = 55 х100 = 42% 


(a): Let the rate law for the reaction be 
Rate = A] [B]g 
From experiment 1 ; 0.10 = k (0.012)'(0.035)" ...(i) 
From experiment 3 ; 0.10 = k (0.024)'(0.035)" ...(ii) 
Dividing equation (ii) by (i), we get 
0.10 _ (0024) 
0.10 (0.012)* 
122 
2-2 
х=0 
Similarly, 
From experiment 2; 0.80 = k(0.024)"(0.070)" ... (iii) 
From experiment 3; 0.10 = k(0.024)"(0.035)"  .. (iv) 
Dividing equation (iii) by (iv), we get 
0.80 _ (0.070)" 
(0.035)! 
8-2" 
22-2 


M у=3 
Rate = k[B]? 
(c) : Iodoform test (with I, and NaOH or I, and 
Ма;СОз) is mainly given by the compounds 
g m 
having (CC—CH3) group or (CCH—CH3) 
group. 
e.g., ethanol, ethanal, propanone, acetophenone. 
Methanol lacks these groups hence does not give 
iodoform test. 
(с): Ky =3.2 х 107! 
АХ, <= А +2Х- 

s % 
Kp=S (28 = 45%; = 32x10! -49 
or 5%=8х 107° 

5=2 х 107* moles/litre 


8 

(d): ОНСү CH3 , CH; 

No / 6 

2778 

45 CH; 
3,7-Dimethylocta-2,6-dien-1-al 

(b): The low solubility of LiF in water is due to its 
high lattice enthalpy. Smaller 11° ion is stabilised 
by smaller F` ion. 
(a): Optical isomerism is very common in 
octahedral complexes of general formulae, 
[Majb;cs]"*, [Mabcdef]"*, [M(aa)s]"*, [M(aa)ob;]"", 
[М(аа)Ьәс›]', [M(aa)sbc]"* and [M(ab)3]"*, 
where, aa is symmetrical bidentate ligand and ab 
is unsymmetrical bidentate ligand. 
Octahedral complex of the type Majb; and Мазь 
exhibit geometrical isomerism. 
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P 
CH; CH; 
` ` CH; CH; 773K, 10-20 atm 
“ен; Methylcyclohexane 
n-Heptane (Dehydrogenation) { 3H, 
CH; 
10. (a): SOẸ : x + (-2)x3=-2 Toluene 
-6=-2 or x=+4 
T: 2x +(-2)x4=-2 
=-2 or 2x=+6 => x=43 
: 2x + (-2)x6=-2 
ог 2x-12=-2 or 2x=+10 э x=45 


Oxidation states follow the order 
SOF < SOF < 5,02- 


11. (b): Ks[Fe(CN);] on ionisation gives four species 


(3 K* and 1 [Fe(CN);]) and Al(NO3); also gives 
four species (1 Al” and 3 NO3), thus both will 
have same value of van't Hoff factor. 


12. (с): K.E1- hon - Wo 
K.E.57 2hv - Wo 

If K.E.; were equal to 20 — 2W), K.E.) would have 

been 2 x К.Е. 

13. (a): For a spontaneous reaction, AG should be 

negative. When AH is negative and AS is positive, 

AG will always be negative. 


[^ AG- AH- TAS] 


14. 


16. 


17. 


18. 


AVAILABLE 


(c) : Dipole moment of MH; decreases down the 
group as the electronegativity of the central atom 
M decreases. 


. (c): More stable the carbocation, more reactive 


will be the parent alkyl halide towards 51 
reaction. Stability order of carbocations is 
3° > Benzyl > Allyl > 2° > 1° > Methyl 
(b): In the (I) reaction 
1) (0) 

H,O, + 2HI —> L + 2H;O 
Iodine is oxidised from Г to I; and H;O; gets 
reduced so it acts as an oxidising agent. 
In the (II) reaction, 

(+) 
НОСІ + HO, —> НО“ + СГ +0 
Chlorine is reduced from СІ“! to СГ and H,O, gets 
oxidised so it acts as a reducing agent. 
(a): The size of the isoelectronic species depends 
upon the nuclear charge (Z). As the nuclear charge 
increases the size decreases. 
For example, F^ (+9) > Ne (+10) > Na* (+11) 


(d): $m +0, > Mos АС =-546 К] mol! 


Number of electrons (n) = 4 Ё 2 x6- а) 
546 х1000 
о = nFE* ОХУ Бе 
BO Reine 4 x 96500 
E° =1.41 V 
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19. (b): Suppose number of O^ ions = п. Then number 
of octahedral voids = n and number of tetrahedral 


voids = 2n 
No. of cations X present in tetrahedral voids 
= 1 x2n= Ш 
6 3 


No. of cations Y present in octahedral voids 
=1хп=”Л 
3 3 


n.n 


Ratio X: Y: O* 27:7 :,-21:1:3 
33 


Hence, formula is XYO3. 

20. (с): Copper matte consists of Cu;S and FeS. 

21. (d): Alcohols are soluble in Lucas reagent (conc. 
НСІ and ZnCl;) while their halides are immiscible 


and produce turbidity in solution. 


ROH conc. НСІ + ZnCl ЕСЇ1 + но 


2. (a): Crms(CO3) _ [Too * Mn,o 
Сымо) | Mco, XTn, 
x [со 44 
mox 222 4. 


= Two = 16 Too, 
а 44 “Tyo з з 


23. N= c 3,C=N 
(а): Wy 
© 
PS NP 
N=C C=N 
24. (с): Peroxyacetyl nitrate (PAN) formed from the 
primary pollutants NO», Оз and hydrocarbons is 
the secondary pollutant. 


25. (d): In double helical structure of DNA, adenine 
(A) pairs with thymine (T) by two H-bonds; 
A — T while guanine (G) pairs with cytosine (C) 
by three H-bonds; С = C. 
E 2s 2p 


26. (a): Ground state NI ^ 


кайшы 


sp? Hybridisation 

Each В atom in diborane (BH) is sp^-hybridised. 
Of the four hybrid orbitals, three have one 
electron each, while the fourth is empty. 
Two orbitals of each form o-bonds with two 
Hatoms, whereas the third half-filled hybrid orbital 
of one boron atom and the vacant hybrid orbital of 
the second boron atom overlaps simultaneously 
with the half-filled orbital of H atom. 


27. 


28. 
30. 


31. 


32. 


33. 


(b): As we move down the group, the atomic size 
increases and electronegativity decreases, and, 
thereby, tendency to show catenation decreases. 
The order of catenation is C >> Si > Ge = Sn. Lead 
does not show catenation. 


(а) 29. (b) 


(d): Octahedral complexes of type [МА;В] does 
not show geometrical isomerism. 


(©): Ao 0005 x600 ms“! =3x10 ms 
00 
h h 
)=— ^ Ах=-— 
жш 4т 4nmAv 
ive 6.6x10 kg m?s! 
4x3.14 x9.1x10?! kg x 3x 107 ms! 
=1.92 x 10° m 
e 
CH(CHg; | CH;—C—O—O—H 
О 
(o: — 
Cumene Cumene 
hydroperoxide 
нњо 
он 
+ СНСОСН; 
Acetone 
Phenol 
HNO, PCI; 
(о: CSHNH; ——> C,H;0H —*> C,H;Cl 
Ethylamine Ethanol Ethyl chloride 
(A) (в) 
pe 
C;H;NH; 
Ethylamine 
© 
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34. 


35. 


37. 


39. 


41. 


42. 


74 


(4): OF (18): (с15)?, (с * 15) (623)? (6* 25) (o2p. ^, 
(л2р„)* = (л2р,)”, (т^ 2р,)? - (n 2p, 

Thus, the no. of anti-bonding electrons in OF ion 
is 8 i.e., 4 pairs. 

(d): Di-tert.-butyl ether cannot be prepared 
by Williamson’s synthesis, since _ tert.-alkyl 
halides prefer to undergo elimination rather than 


substitution, i.e., 
^ 
-NaBr 


NN E 
CH;-C—CH;* CH;-C-OH 
CH; 


CH; CH; 
CH3—C—Br + CH- C-O-Na* 
CH; CH; 


. (c) : Liquid-liquid colloidal system is known as 


emulsion. 


(b): This is because of decrease in 
electronegativity from F to I. 


the 


. (b): As the size of the lanthanide ions decreases 


from La* to Lu?*, the covalent character of 
M-—OH bond increases and hence the basic 
strength decreases. Thus La(OH); is most basic 
while Lu(OH); is least basic. 

(d): Acidity decreases as the distance of the 
halogen from the —COOH group increases. 
Thus, the order of acidity is y « p « o. 


(d): Хе ; Хе 
AIS A 
О о O 
XeO; , 


XeOF, E 
ets. 


(b): Molar conductivity is related to equivalent 
conductivity as Am = v. 2, ^, 


(b): Given 


eg 


1 ; 
Hog + 2 Ox > Н;О(; AH =- 68.3 kcal 0) 


5 
СН + 2 Оң) —> H2O) + 2COxg) ; 


АН =-310.6kcal (її) 
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43. 


45. 


49. 


50. 


С.Н + 305, —> 2H;0q + 2СОз с ; 
AH = – 337.2 kcal 
СУН) + Hog) —> CHa; AH =? 


«iii 


To calculate AH subtract eq (iii) from the sum of 
eq (i) and (ii), we get 
АН = (-310.6 — 68.3) — (-337.2) = – 41.7 kcal 
As AH = AE + AnRT or AE = AH - AnRT 
AE --417 - [(-1) x2 x (273 + 25) x 10°] 

= — 41.7 + 0.596 = – 41.10 kcal 
(b): Due to maximum percentage of s-character 
(50%), the sp-hybridized carbon is most 
electronegative. 


‚ (с): Paramagnetism depends upon the number 


of unpaired electrons. As the atomic number 
increases in a transition series, the number of 
unpaired electrons first increases to a maximum 
and then decreases, so is the paramagnetism. 


NaNO»/HCI _ CH4CH;0H 
(d): CHHSNHo sic > сна => 
(P) 
СН, + №, + CH3;CHO + НСІ 


(Q) 


. (a) 
47. 


(а):1° alky halides (ie. CHBr) undergo 542 
reaction. 


. ():Ores in which one of the components 


(either the impurity or the ore) is magnetic can 
be concentrated by electromagnetic separation. 
e.g. siderite (FeCO3). 

(с): The compound (СН О) forms a phenyl- 
hydrazone, but gives negative Tollens’ test, it 
must be a ketone. Since it does not give iodoform 
test, it cannot be a methylketone, i.e., pentan-2- 
one. 


(b): 
Oxidation state of Compounds 
oxygen 
-2 Oxides 
-1 Peroxides 
E Superoxides 
2 
0 | Dioxygen 
+2 Oxygen difluoride 
ü +1 | Oxygen monofluoride 


PRACTICE PAPER 2 Q 14 


PAPER-I 


J E E Advanced M 


SECTION-I 
Only One Option Correct Type 


This section contains 10 multiple choice questions. Each 
question has four choices (a), (b), (c) and (d), out of which ONLY 
ONE is correct. 


1. 


м 


Led 


» 


e 


Two organic compounds A and B, both containing 
only C and H yield, on analysis, the same 
percentage composition by weight: 

C = (12/13) х 100% and Н = (1/13) х 100% 

A decolourises Br;-water but B does not. 

A and B are respectively 

(а) СН», CoH, (b) СН, C2H3 

(с) C2H4, C2H6 (d) СН», C3Hg 


X mL of H, gas effuses through a hole in a 
container in 5 seconds. The time taken for the 
effusion of the same volume of the gas specified 
below under identical conditions is 

(a) 10 seconds : He (b) 20 seconds : Oz 

(c) 25seconds:CO (а) 55seconds: CO; 


Which one of the following elements has most 
stable +2 oxidation state? 


(а) Sn (b) Pb 

(©) Fe (d) Ag 

In the given reaction product (P) is 
aq. KOH 


CICH;CH;CH;COOH — ——9 P 

(a) y-butyrolactone 

(b) crotonic acid 

(c) a-hydroxybutyric acid 

(d) y-butyrolactam 

For the reaction, 4A + B ——» 2C + 2D, the incorrect 

statement is 

(a) therate of disappearance of B is one-fourth of 
the rate of disappearance of A 

(b) the rate of appearance of C is half the rate of 
disappearance of B 


(c) the rate of formation of D is half the rate of 
consumption of A 
(d) the rates of formation of C and D are equal. 


Sodium thiosulphate is prepared by 

(a) reducing NaSO; solution with H5S 

(b) boiling NaSO; solution with S in alkaline 
medium 

(c) neutralising H5S;O; solution with NaOH 

(d) boiling NaSO; solution with S in acidic 
medium. 

What is the half-life of a radioactive substance 


if 87.5% of any given amount of the substance 
disintegrates in 40 minutes? 


(a) 10 min. (b) 20 min. 
(c) 160 min. (d) 13 min. 20 sec. 
The major product of the following reaction is 
C,H;MgBr excess 
(CH30),CO Hydrolysis 
(а) (GHs);COH (b) (CH;);COH 
(с) C9HsCOC;Hs (d) HCOOH 


The wavelength of an electron accelerated by a 
potential difference of 500 V is 

(а) 5.5 х 10"! m (b) 3.89 х 10! m 

(с) 55x10 m (d) 3.89 x 10 m 


. Among the following, the compound that is both 


paramagnetic and coloured is 
(а) К›Сг;О; (b) (МН) ТІСІ 
(с) CoSO, (d) K3[Cu(CN),] 
SECTION - II 
One or More Options Correct Type 


This section contains 5 multiple choice questions. Each question 
has four choices (a), (b), (c) and (d), out of which ONE or MORE 
are correct. 


11. 


Which of the following statements regarding the 
given compounds is(are) true? 
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. The 


(CH3),CBr C,H,CH;CH,Br 


[^-CH-Br 
А 


а) m) 
(a) Reactivity for Sy1 is IL» MI > I 
(b) Reactivity for Sy1 is I > П> III 
(c) Reactivity for S2 is II > 1> П 
(d) Reactivity for 52 is IM > II > I 


(ш) 


. The total vapour pressure of a binary solution 


(пд = пв) is given by p = (110x4 + 125xg) mm Hg 
where хд and xg are the mole fractions of 
components A and B, respectively. It suggests that 
(a) the vapour pressure of solution is less than 
the pure component B 

the vapour pressure of solution is more than 
that of pure component A 

(c) vapour pressure of pure component A is 
110 mm Hg and that of pure component B is 
125 mm Hg 

the vapour pressure of pure components 
A and B are 125 mm Hg and 110 mm Hg, 
respectively. 


(b) 


(d) 


. Addition of high proportions of manganese 


makes steel useful in making rails of railroads, 
because manganese 

(a) gives hardness of steel 

(b) helps the formation of oxides of iron 

(c) can remove oxygen and sulphur 

(d) can show highest oxidation state of +7. 


. Among the following anions (I) ČH, (II) NH, 


(Ш) OH’, (IV) F, the order of basicity is 
(a) I» II» M> IV (b) II» I2 III» IV 
(c) III» II I2 IV (d) III2 I2 II2 IV 


standard internal energy 
equilibrium at 300 K for the reaction: 
2A + By) = ABg is 


change at 


(Given, К, = 107 atm? and 45-5] K”) 
(a) – 63.93 kJ (b) + 63.93 kJ 
(с) +58.94 kJ (d) – 58.94 kJ 


ЅЕСТІОМ - Ш 


Integer Value Correct Туре 


This section contains 5 questions. The answer to each question 
is a single digit integer, ranging from 0 to 9 (both inclusive). 


16. 


An organic compound A (С;НЬМ) on reaction 
with nitrous acid gave benzyl alcohol. Number of 
structural isomers of A is 


. The standard oxidation potential of Ni/Ni^* 


electrode is 0.236 V. If this is combined with a 
hydrogen electrode in acid solution, pH of the 
solution at which the measured emf is zero at 
25°C is ([Ni**] 2 1M, р =1 atm) 


. In a given sample of bleaching powder the 


percentage of available chlorine is 49. The volume 
of chlorine obtained if 10 g of the sample is treated 
with HCl at NTP is x/2. The value of x is 


. Total number of antibonding electrons present in 


М ion is 


. A compound (X) containing only C, H and O 


is unreactive towards sodium. It does not add 
bromine. It also does not react with the Schiff's 
reagent. On refluxing with excess of hydroiodic 
acid (X) yields only one organic product (Y). 
On hydrolysis (Y) yields a new compound (Z) 
which can be converted to (Y) by reaction with 
red phosphorus and iodine. The compound (Z) 
on oxidation with potassium permanganate gives 
a carboxylic acid. The equivalent weight of this 
acid is 60. The number of acidic hydrogens in (X) 
is 


PAPER-II 


One or More Options Correct Type 


This section contains 8 multiple choice questions. Each question 
has four choices (a), (b), (c) and (d), out of which ONE or MORE 
are correct. 


L 


Nuclear reaction(s) accompanied with emission 
of neutron(s) is(are) 


(а) ZAl«iHe —> Р 
(b) 
() 20р+ % —> isi 
(d) 


осін —> IN 


244 0 
D Ст + 3He —> Bk + ле 
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2. 


Which of the following will give an aldehyde 
only? 

(a) Ozonolysis of alkene 

(b) Rosenmund's reaction 

(c) Stephen's reaction 

(d) Hydration of alkyne 


K,[Fe(CN),] is used for the detection of 
(а) Fe” (b) Fe” 

(с) Си” (d) Zn 

In the following reactions: 

2KCIO, —> 2KCI + 30, 

(NH4);Cr;O; —> №, + Сг;О; + 4AH;O 

(a) Clis reduced (b) O is oxidised 
(c) Cris reduced (d) N is oxidised. 


5. The nucleotide adenosine triphosphate contains 
(a) ribose (b) phosphoric acid 
(c) adenine (d) 2-deoxyribose. 


6. For the process: 
HO, (1 bar, 373 К) —> H;Oy (1 bar, 373 К), 
the correct set of thermodynamic parameters is 
(а) АС̧ =0, А5 =+уе (Б) AG=0, AS --ve 
(c) AG=+ve,AS=0 (а) АС = уе, AS=+ve 


7. Which of the following statements is(are) 

correct? 

(a) The coordination number of each type of ions 
in CsCl crystal is 8. 

(b) A metal that crystallizes in bcc structure has a 
coordination number of 12. 

(c) A unit cell of an ionic crystal shares some of 
its ions with other unit cells. 

(d) The length of the unit cell in NaCl is 552 pm. 
(rnat = 95 pm; rcr = 181 pm). 


8. Consider the following statements: 

L Atomic hydrogen is obtained by passing 
hydrogen through an electric arc. 

П. Hydrogen gas will not reduce heated 
aluminium oxide. 

Ш. Finely divided palladium adsorbs large 
volume of hydrogen gas. 

IV. Nascenthydrogen is best obtained by reacting 


Na and C,H;OH. 
Which of the above statements is(are) correct? 
(a) I (b) II 
(c) ш (d) IV 


SEG I 
Paragraph Type 


This section contains 4 paragraphs each describing theory, 
experiment, data etc. Eight questions relate to four paragraphs 
with two questions on each paragraph. Each question of a 
paragraph has only one correct answer among the four choices 
(a), (b), (c) and (d). 
Paragraph for Questions 9 and 10 

An alkane (А), С5Н;› on chlorination at 300°C gives а 
mixture of four different monochlorinated derivatives, 
(B), (C), (D) and (E). Two of these derivatives give 
the same stable alkene (F) on dehydrohalogenation. 
On oxidation with hot alkaline KMnO,, followed by 
acidification, (F) gives two products ketone (G) and 
acid (H). 
9. Compound (A) is 

(а) CH5—CH;—CH;—CH;—CH; 


г 
(b) CH,-C-CH, 
CH, 
© CH,-CH-CH;-CH, 
CH, 
(d) None of these. 


10. Compounds (G) and (H) are respectively 

(а) CH;COCH, CH;CH,COOH 

(b) CH3CH;COCH,, CH;CH,COOH 

(с) CH3CH;COCH;, CH;COOH 

(d) CH3COCH; CH;COOH 

Paragraph for Questions 11 and 12 

A cylinder contains 0.32 g of oxygen. The same volume 
of an unknown gas 'X' under similar conditions of 
temperature and pressure weighs 0.26 g. The gas ‘X’ 
is known to contain only hydrogen and carbon atoms 
in the ratio of 1 : 1. 


11. The molecular formula of the compound 'X' is 
(а) CH (b) СН, 
(©) C3H3 (d) суң, 
12. The approximate molecular weight of the gas is 
(a) 52 (b) 39 
(с) 26 (4) 13 
Paragraph for Questions 13 and 14 
An inorganic compound (X) gives brick red 
colouration to the flame and also positive response to 
the following tests: 
(i) smells of chlorine when placed in moist air. 
(ii) if KI and CHCOOH are added to the aqueous 
suspension of (X), a brown colour is observed. 


13. As per the above observation, compound (X) is 

(a) Ca(OCI)CI (b) CaCl, 

(c) Ca(ClOs)2 (d) Са(ОН) 
14. Sample (X) acts аз a moderate oxidising agent 

because 

(a) it gives nascent oxygen 

(b) it gives nascent chlorine 

(c) it gives HCIO; 

(d) it produces chlorine gas on hydrolysis. 

Paragraph for Questions 15 and 16 

An equimolar mixture of alkyl bromide (A) and 
ammonia gives (B) which on treating with one 
equivalent of СН; gives (C). (B) and (C) on treating 
with NaNO, and НСІ give (D) and (E) respectively. 
(D) on oxidation followed by decarboxylation gives 
ethane. 
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15. Compound (A) is 
(а) CH;—CH,—CH,—Br 
(b) CH;—CH,—Br 
© CH,-CH,-CH-CH; 
Br 
(4) CH,-CH-CH,-Br 
CH; 


16. Compound (E) is 
(a) SH SEDENS 
CH; 
(b) Sh Sh N28 
CH, CH,—CH, 


© CH,-CH,-CH,-N-N-O 
CH; 
(d) CH,-CH-N-N-O 
CH; CH,—CH; 


SECT. III 


Matching List Type 
This section contains 4 multiple choice questions. Each question 
has matching lists. The codes for the lists have choices (a), (b), 
(c) and (d) out of which ONLY ONE is correct. 
17. Match the reactions given in list I with their 


favourable conditions given in list II and select 
the correct answer using the code given below the 


lists: 
List I List II 

Р. Xx) +2Yg) — 2у+ ОК] 1. An increase 
in pressure 

О. 2ADw + Ол) =P 240 2. Le Chatelier's 
principle is 
not applicable 

К. Pio + Qe) PQA) 3. High tempe- 
rature and 
low pressure 

S. Mı © 2M-QkJ 4. Low tempe- 
rature and 
high pressure 

PORS 

()2 1 3 4 

з 2 1 4 

(04 132 

(4 12 3 
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18. 


19. 


20. 


Match the name reactions given in list I with 
compounds prepared given in list II and select 
the correct answer using the code given below 


the lists: 


List I 
P. Balz—Schiemann 


reaction 


Q. Etard reaction 
R. Kolbe's electrolytic 


reaction 


S. Schotten—Baumann 


reaction 

P Q 
(а)4 3 
1 2 
(с) 4 1 
(3 2 


> әш ы ж 


vee ш 


4 


et 


List II 
Benzanilide 


Acetylene 
Benzaldehyde 


Fluorobenzene 


Match the oxoacids of phosphorus given in list I 
with their basicity given in list II and select the 
correct answer using the code given below the 


lists: 
List I 
P. Glacial phosphoric acid 1. 
О. Phosphoric acid 2. 
R. Diphosphoric acid 3. 
S. Phosphonic acid 4. 
P QARS 
а3 1 2 4 
3 1 4 2 
() 1 2 3 4 
(4 1 3 2 


List II 
Three 
Two 
One 
Four 


Match the list I with list II and select the 
correct answer using the code given below the 


lists: 
List I 


(Dispersed (Dispersion 


phase) 
Liquid 
Solid 
Liquid 
Gas 
P 
(a) 4 
(b) 3 
() 4 
(d) 2 


"mos 


нын љою 


ENN Bw 


medium) 
Liquid 
Gas 
Solid 
Liquid 


Q ш е о ш 


њом н 


List П 


Smoke 

Cheese 
Whipped cream 
Milk 


PAPER-I 
(a): Molar ratio of C and H is 
12x100 1x100 


“13х12 ^ 13x1 


Empirical formula = CH 
Since A decolourises Br;-H;O, but B does not 
therefore, A is СН, and B is C6H6- 


(b): Under similar conditions of temperature and 
pressure 


п [Mp h _ (М 
5 ^M; "i h “үм! 
For He, ty 25x $7 59:42 =7.07 sec.» 10 sec. 


For Oz t; =5 х [Z -5x4- 20 sec. 


For CO, 
ty 2 5x (28 =5 x 14 = 18.70 sec. # 25 sec. 
For CO, 


ty =5x |É = 5x 422 = 2345 sec. #55 sec. 


(b): РЬ?'(54!%65?) has most stable +2 oxidation 
state because in it we have completely filled 
5d-orbitals. 

Ѕп2* (4419552) is stable due to completely filled 
d-orbitals. However Pb” is more stable than Sn?* 
because inert pair effect is more prominent in lead 
than in tin. 

In case of Fe” (3d°) and Ag™ (44%) 42 oxidation 
states are less stable due to incompletely filled 
d-orbitals. 


y p a aq. KOH 
(a): CICH,CH,CH,COOH => 
y-Chlorobutyric acid 
o 
( 0 <2 HOCH,CH,CH,COOH 
y-Hydroxybutyric acid 
Y-Butyrolactone 
(p; -1441 4B] _ 1 AC] _ 1 dD] 
ad dt 2 dt 2 dt 


Hence, the rate of appearance of C is twice the 
rate of disappearance of B. 


(b): Na,SO + S —> Ма›5›О» 


7. 


10. 


2.303 а 


(A): k= 7. 0870.8754 
2303, 1 _ 2.303, 
= ——log log8 
40 050125 ^ 40. 
.2300x3,., = 2300, o 3010 
40 40 
3 
=0.693 x 17 
0.693 _ 0.693x40 _ 40 
t o s = 21333 
І —069x3 3 
= 13 тіп. 20 ѕес. 
н; M Bi 
Gro iD OCH, лдын, н осн, 
© C9Hs 
@ H. M В || 

ee н; Сосн; 

11 (i) СН;МвВг снусон 
C;H5-C-C;Hs -p Hydrolysis? C2H8) 
(а): жа and mp? eV ES iu 260 

mo 2 т 

he h А 
mn 2eV 2m eV 
m 
_ 6.626x10 
V2x9.108x10®" x 1.602 107? x 500 


-55x10! m 
(c) : In КСО», oxidation state of Cr is + 6 i.e. Ст, 
the electronic configuration of Сге is 3d? 45° i.e. it 
hasnounpaired electron and henceis diamagnetic. 
It is coloured not due to d-d transition but due to 
charge transfer from O atom to Cr changing O^ to 
O and Cr(VI) to Cr(V) momentarily. 
In (МН) [ТіСІ,], oxidation state of Ti is + 4, i.e., 
Ti. The configuration of Ti^ is 3d? 45°, i.e., it has 
no unpaired electron, hence it is diamagnetic and 
colourless because of absence of d-electrons. 
In CoSO,, oxidation state of Co is + 2 i.e. Co”. Its 
configuration is 3d" i.e. it has unpaired electrons 
in 3d-orbitals, so it is paramagnetic. Because of 
incompletely filled d-orbitals it is coloured. 
In K3[Cu(CN),], oxidation state of Cu is +1, i.e., 
Cu’. Its configuration is 34!° 4s, It has no unpaired 
electron so it is diamagnetic and is colourless due 
to completely filled d-orbitals. 
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11. 


12. 


13. 


14. 


15. 


16. 


(b,d): Reactivity of given compounds is 
III > II > I (542) and I > II > Ш (551). Since 
5х1 reaction is governed by stability of 
carbocation and 542 reaction is governed by 
steric hindrance. 
(a,b,c): р = 110x4 + 125хв 

ПА = пв 

XATXp- 1 

2 
1 1 

patio EX. =117.5 mm Hg 
When B is pure xg =1 and x4 =0 

рв = 125 mm Hg 
Hence, р < рӯ, 1* statement 
When A is pure хд = 1 and xg=0 

på = 10 mm Hg 
Hence, р> på, 2" statement 
(a,c): The addition of Mn makes steel harder and 
increases its elasticity and tensile strength. 
Mn also acts as a deoxidiser. MnO reacts with 
S present in cast iron to form SO, and thus it 
can remove oxygen and sulphur. 
(a): Stronger the acid, weaker is its conjugate base 


or weaker is its nucleophilicity. 
The acidic order is HF » H;O » NH; » CH,. 
(b): AG? =-2.303 RT log K, 
= -2.30 x 8.314 х 10? х 300 x log 10°” 
=+5744К] 
Now, AG? = AH? - TAS? 
+5744 = AH? – 300 x 5 x 10? 
AH? = + 58.94 kJ 
Also, AH? = AE? + AnRT 
+ 58.94 = AE? + (-2) x 8314 x 10? х 300 
АЕ? = + 63.93 К] 
(5): Since the compound (A) gave a benzyl alcohol 
on treatment with HNO, this implies that the 
compound must be benzylamine. 


CH;NH; CH,OH 
es +N + H,O 
(А) Benzyl alcohol 


The various isomeric structures of the compound 
(A) are 


CH;NH, NH-CH; NH; 
(A) N-Methylaniline o-Toluidine 
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17. 


18. 


19. 


20. 


NH, 
-Toluidi 
m-Toluidine CH, 
p-Toluidine 
(4): Ni —> Ni* +267 ; Egini» = 0.236 V 
2H* +27 —> H, ; Ен, 70 
. Eem = 0.236 V 
©, 0.0591 [н*]? 
Eco = Еу t——logig-—- 
cell = Peell 2 9810 [NZ] 
0 =0.236 + 00591 = logy [H*F 
C [Ni*] 21M) 
or -log H*=4 pH=4 
(3): 10 g of bleaching powder will produce 4.9 g 
of Cl; 
EXTA litre of Cl; at NTP - 1.5 litre 
x 
e ==1.5 => x=3 
ie 5 x 


(6): М? (16) : (61s) (6 1s) (025^) (025) 

(2p? = n2p,7) (2p) (2p! = &2p/) 
(0) : (X) seems to be either an ether or a ketone. 
But it reacts with excess of HI to form a single 
compound (Y). Hence, (X) must be a simple ether. 
(Y) is an iodo compound which upon hydrolysis 
gives an alcohol (Z). (Z) on oxidation gives an 
acid whose molecular diei is 60. 


KMnO, 
(x) > (ү) —— (7) > Аса 
Ether lodo Alcohol (Mol. wt. = 60) 
compound 


Let the acid be RCOOH and formula weight of 
alkyl part (R) be x. 

x+45=60 = x=15 
Hence, alkyl part is CH;—. 
CHCOOH. 

(Z) : CH3CH20H ; (Y) : CH;CH1 

(X) : CH;CH, —O— CH;CH; 


So, the acid is 


CH,CH,—O—CH,CH, 
(X) 


> CH,CHjI 
Q 


excess 
(2 moles) 


KMnO, но 
CH4COOH < CH,CH,OH 


(Z) 


PAPER-II 
(ad): Z Al + 4He —> BP +n 
241 Cm + $He —> 7SBk + Де + in 


(b,c): (a) Alkene on ozonolysis gives a mixture of 
carbonyl compounds, aldehyde and ketone. 


HI H,/Pd-BaSO, 
(b к-С Сі E PESO R CH= 
(Rosenmund's reaction) 


(б в—с=м-“©гна„ d 
но 


R—CH-O 
(Stephen's reaction) 


(d) Any alkyne except acetylene on hydration 

gives ketone not aldehyde. 

(b,c,d) : Ее? + Ky[Fe(CN),] —> Fe;[Fe(CN);] 
Prussian blue 


Си? + Ki[Fe(CN),] —> Cuj[Fe(CN);] 


Reddish-brown 
Zn” + Ki[Fe(CN)]] —> Zno[Fe(CN)6] 

Bluish-white 
(a,b,c,d) 5. (a,b,c) 


(a): The change given is occurring at the boiling 
point of the liquid, where, at given pressure 
and temperature, the liquid-vapour system 
virtually remains at equilibrium and hence 
AG = 0. Also due to absorption of heat as latent 
heat of vaporisation, or due to change from liquid 
to gaseous state randomness also increases, hence 
AS is +ve. 
(a,c,d) : The crystals of CsCl has bcc structure. In 
such an arrangement the coordination number of 
both type of ions is 8. 
In a unit cell of NaCl, СГ ions occupy corners 
and the face centres and Na’ ions are located at 
octahedral voids. On each edge of a unit cell there 
are two СГ ions and one Na’ ion. Hence 

à 72 (туа + rca) =2 (95 + 181) рт = 552 рт 
(а,Ь,с) : Statements I, II and Ш are correct. 


Chlorination 


©: CH,- CH-CH,CH, 


10. 


11. 


13. 


14. 


15. 


cl 
| 


Dehydro- 
CH,-C—CH,CH; halogenation 
CH; Noa 
(С) ^a. /C-CH-CH, 
CH,-CH-CHCH,7Gayae. ^ ®© 
cn, d halogenation 
(D) 
Dehydrohalogenation 
CH;-CH- CH,CH;- CI | 
CH; = 
à CH,-CH-CH-CH, 
CH; 
CH 
@: © ce cu- chu, 
CH n 
3 ( CH3\ 
CO + CH;COOH 
CH; "m 
© 


(b): 0.32 g of oxygen = 0.01 mol = 0.01 moles of X 
[Avogadro’s law] 
Hence, 0.01 mole weighs 0.26 g 
1 mole = 26 g 
Molecular weight = 26 
Hence, the molecular formula of the compound 
X is C9H5. 
(с) 
(a): Bleaching powder (X) gives brick red 
colouration to the flame and gives smell of 
chlorine when placed in moist air. 
CaOCl; + СО, —> CaCO; + Cl 
CaOCl; + НО —> Са(ОН), + Cl 
When KI and CH;COOH are added to the 
aqueous suspension of (X), a brown colour of 
I, is observed. 
CaOCl, + 2CH4COOH —> 
(CH3COO),Ca + Cl, + HO 
2KI + Cl —> 2KCI + I, 
Brown 
(а): On account of the formation of nascent 
oxygen, bleaching powder shows both oxidising 
and bleaching properties. 
2СаОС1› + H;SO, —> CaCl, + CaSO, + 2HCIO 
HCIO —> HCI + O 
Nascent oxygen 
(a): Since ethane is obtained on decarboxylation 
of an acid which is obtained on oxidation of (D), 
thus (D) will be 1° alcohol of corresponding acid 
which is propanoic acid. 
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16. 
17. 


18. 
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NaOH (CaO) CH,-CH; 
Ethane 


CH,CH,—COOH 


Te ро 
NO, 


CH;CH, cH,oH< CH,CH,CH,—NH, 
(D) (B) 


fous 


NaNO, 
CH,CH,CH,— NCH gg - CH,CH,CHNH 
€ №0 © е, 


CH,CH;CH, — Br 
(4) 


(с) 


(d): P: Low temperature and high pressure will 
favour forward reaction as it is exothermic and 
leads to decrease in pressure. 

Q: An increase in pressure favours the reaction 
in the direction that produces smaller number of 
moles of gases. 

R: Le Chatelier’s principle is not applicable to 
this system since all the reactants and products 
are in solid state hence their concentration is taken 
as unity. 

S: Forward reaction is endothermic and leads to 
increase in pressure. Hence high temperature and 
low pressure will favour forward reaction. 


(a): P: Balz—Schiemann reaction: 


NH, N3BF; F 
NaNO,/HBF, ^ 
О) 273-278 K ? EN BE 
Aniline Benzene — Fluorobenzene 


diazonium 
tetrafluoroborate 


Q: Etard reaction: 


OCr(OH)CI 
CH, сн Med 
OCr(OH)CL, 
2Cr0,Cl, 
CCl, > 
Toluene 
CHO 
H4o* 
Hydrolysis 
Benzaldehyde 


MAY ‘14 


19. 


20. 


К: Kolbe's electrolytic reaction: 


CHCOOK CHCOO- 
ll Il +2K* 
CHCOOK CHCOO- 
Pot. maleate 
2H,0 <= 20H + 2H* 
At anode: 
CHCOO- 
Il -2 — |l — 11 +2СО, 
CHCOO- CHC CH 
(Unstable) Acetylene 
At cathode: 2H* + 26 —> 2H* —> Н; 
5: Schotten—Baumann reaction: 
NH, NHCOC,H; 
© + ccoa “S45 ©) «Hd 
Benzoyl chloride 
Aniline Benzanilide 
(b): P: Glacial phosphoric acid (HPOs),, 
о 
i 
SNo 
OH 
n 
Q: Phosphoric acid (H3PO,) 
о 
Ш 
no ^он 
он 
R: Diphosphoric acid (H4P207) 
о 
- 
uo | So” | Sou 
OH H 
5:  Phosphonic acid (H3PO3) 
о 
|| 
no^ | SH 
OH 
(с) 
пи 
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YQU ASKED 
WE ANSWERED 


Do you have a question that you just can't get answered? 
Use the vast expertise of our mtg team to get to the bottom 
ofthe question. From the serious to the silly, the controversial 
to the trivial, the team will tackle the questions, easy and 
tough. 

The best questions and their solutions will be printed in this 
column each month. 


O1. What is the root cause of explosion of bombs, 
sometimes it does not? Why? 

~Komal Mohanty, Cuttack 

Ans. Explosives are those compounds which undergo 


uncontrolled rate of combustion, producing 
intense heat and a large volume of expanding 
gases. This rapid change of state is called 
an explosion. It can be nuclear, chemical or 
physical. Chemical explosions are more frequent 
than nuclear or physical explosions. It may be 
either decomposition or combination reactions. 
Decomposition reactions occur in benzene 
derivatives such as 2,4,6-trinitrotoluene (TNT) 
and nitroglycerin [C3H5(ONO,)3]. 
e.g. Nitroglycerin decomposes as follows : 
4C3H5(ONO3)3,1) — 12СОду) + 10H)Oq + 6Noxe) 
+702.) 
When the nitroglycerin is agitated (by heating, 
shaking or lighting) it begins to decompose. In 
the above equation, 4 moles of nitroglycerin 
(liquid at room temperature) produces 
35 moles of hot gases. The volume must expand 
very rapidly to accommodate for 7.25 times as 
many moles of the gases. The rapid expansion of 
these gases, makes nitroglycerin such a violent 
explosive. 
Apart from this, explosions are not only in 
destructive uses as in war, ammunition and 
blasting purposes but used in constructive 
uses as in building roads, railways and tunnels 
also. 


O2. Explain packing fraction in solids with 


example. 
-Saumik Dey, Jalpaiguri, West Bengal 


Packing fraction (PF) is also known as density of 
packing. It can be expressed as, 


Ans. 


Volume occupied by atoms in unit cell 


РЕ= - 
Total volume of the unit cell 
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where, v volume of the atom (spherical); 
V = volume of the cube; 
r 7 radius of the atom in the packing; 
а= edge length 

Packing fraction in different solids are: 


PF | %of 
packing 


Body- 
centred 
cubic 


Face- 
centred 
cubicor| ^ 
Cubic- 
close 
packing 


3. How is seawater converted into fuel and what 
are their uses? 


-Anuja Vaidya, Nasik 
Recently, the research chemists of the US 
Naval Research Laboratory (NRL) have been 
developed an outstanding renewable energy 
source of seawater used as a jet fuel. 
First, seawater is subjected to a small electric 
current, by allowing it to pass through a 
specially designed cell. The H* ions produced 
at the anode are exchanged with Na* ions. As a 
result, the seawater is acidified. At the cathode, 
the water is reduced to hydrogen gas and NaOH 
is formed. The NaOH is added to the leftover 
seawater to neutralize its acidity. 
In the next step, the H; and CO; gases (the sea- 
water CO) content relative to the air is higher) 
are heated with an Fe-catalyst. The gases 
combine and form long-chain unsaturated 
hydrocarbons with CH, as a by-product. Further, 
the unsaturated hydrocarbons are then made to 
form higher hydrocarbons. These hydocarbons 
are further treated with Ni-catalyst and then 
converted into jet fuel. 
Jet fuel made from seawater can be used to 
operate jets, ships and other vehicles also. 
Source: HT & International Business Times 
an 
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CAUSE OF PERIODICITY 


Z-effective (the actual nuclear charge experienced by an 
electron) is important for understanding the periodic 
properties. It is calculated as 2, = Z — o (o is the 
screening constant which depends upon the number of 
inner electrons.) 


INTERMEDIATE d, MAXIMUM 


min. 


ATTRACTIVE FORCE ATTRACTIVE FORCE 
Small 2,+, Small d Large 2,+, Small d 
= 
т V Low ionic/8tomic radius 
= 
La Vv High electronegativity 
— и High negative electron 
gain enthalpy 
v' High ionization energy 
Z,f(min) € > Же max.) 
v High ionic/atomic radius 
V Low electronegativity 
и Low пе; electron = 
gain eri alpy A 
м Low азо тву A 
Small 2, Large d Large Z,;, Large d 
MINIMUM INTERMEDIATE 


ATTRACTIVE FORCE fmax. ATTRACTIVE FORCE 


where, d is the distance of outermost electrons from 
the nucleus. 


GENERAL TRENDS (GROUPWISE) 
s-BLOCK ELEMENTS 


Group 1 (Alkali metals): 
Basic strength: LiOH < NaOH < KOH < КОН < CSOH 


Stability: СО, < Na;CO; < KCO; < Rb;CO; < Cs,CO; 


Group 2 (Alkaline earth metals): 
Basic strength, Solubility and Thermal stability: 
Ве(ОН), < Mg(OH) < Са(ОН), < Sr(OH); < Ba(OH); 
Solubility: ВеСО; > MgCO; > CaCO; > 5гСО; > BaCO; 
Ве5О, > MgSO, > CaSO, > 5:50, > BaSO; 


‘Almost insoluble 
BeC;O,» CaC;0, < SrC;O, < BaC;O, 
Sparingly soluble in water 
Stability: BeCO; < MgCO; < CaCO; < SrCO; < BaCO3 
BeSO, « MgSO, « CaSO, « SrSO, « BaSO, 


p-BLOCK ELEMENTS 


Group 13 (Boron family): 
Stability of +3 oxidation state: 

B” > AI” > Ga? > In? > TP* 
Stability of +1 oxidation state: В < АГ < Ga' < In* < ТЇ” 
Lewis acid character: ВХ; > AIX; > GaX; > InX3 

(where X is F, Cl, Br or I) 
BF; < ВСІ, < BBr; < Bl; 

Basic strength: B;O; < АО; < СаО; < 150; < Т0; 
B(OH); < Al(OH); < Са(ОН), < In(OH); < Т(ОН); 


Group 14 (Carbon family): 
Stability of +4 oxidation state: Ge" > Ѕп? > РЬ“ 
Stability of +2 oxidation state: Ge" < Sn** < РЬ“ 
Catenation tendency: C >> Si > Ge = Sn >> Pb 
Acidic strength: CO; > SiO; > СеО, > SnO, > PbO» 
“Acidic Less acidic —Amphoteric 
Group 15 (Nitrogen family): 
e Hydrides: 
Bond angle, Thermal stability and Basic strength: 
NH; > PH; > AsH; > SbH; > BiH; 
B.Pt.: РН; < AsH3 < NH; < SbH; < BiH 
M.Pt.: РН; < AsH; < SbH; < NH; 
Reducing nature: NH; < РН; < AsH; < SbH; < BiH; 
e Halides: 
Bond angle: РЕ; < PCl; < PBr; < PI; 
Lewis acid strength: РСІ > AsCl; > SbCl; 
PF; > PCI; > PBr; > PI 
Group 16 (Oxygen family): 
e Hydrides: 
Bond angle and Thermal stability: 
H20 > H5S > H,Se > Н,Те 
Volatility: HS > НЅе > H;Te > НО 
Acidic strength and Reducing nature: 
HO < Н›5< H5Se < H5Te 
e Halides: 
Stability: SF, > SeF > ТеЕ, 
Group 17 (Halogen family): 
Oxidizing power: Е, > Cl; > Вг, >I, 
* Hydrogen halides: 
B.Pt. and M.Pt.: HF > HCI < HBr < HI 
Dipole moment and Thermal stability: 
HF > HCI > HBr > HI 
Bond length, Acidic strength and Reducing nature: 
HF < HCI < HBr < HI 
* Oxoacids of halogens: 
Acidic strength: HCIO < HCIO, < HCIO; < HCIO, 
HOCI > HOBr > HOI 
HCIO; > НВгО; > HIO, 
Oxidizing power: HCIO > HCIO, > HCIO, > HCIO, 


Group 18 (Noble gases): 

M.Pt, B.Pt, Ease of liquefaction, Solubility, 
Adsorption and Polarizability: He < Ne < Ar < Kr < Xe 
Thermal conductivity: He > Ne > Ar > Kr > Xe 


d-BLOCK ELEMENTS 


Acidic character: MnO < Mn;0; < Mr;O; < MnO, < Mn;O; 
Ionic character: MnO > МО, > Mn;O; > MnO, > Mn;O; 


f-BLOCK ELEMENTS 


Та(ОН); to Lu(OH);: Basicity decreases 
1а? to Lu?': Tendency to form complexes increases 
um 
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Sia MUSING 


L 


(b) : LE. of Be > В due to completely filled 2s orbital. 
Thus, correct order of 1% I.E. is 
АНК тог): Li < B < Be < C 
520 801 899 1086 

(а) : л = СКТ, л = СКТ 
For isotonic solutions, 2; = 7t; 
15/60  525/M 

V 


С=С, 


[where М = mol. wt. of 
the substance] 


or M-210g molt 


Carbocation rearranges from secondary to more 
stable tertiary by means of hydride shift. 


z H 
AA 
CH,CH, CH;CH; 


(2° carbocation) (3° carbocation) 


CH;CH; 
Rearranged product 
(4): or has all paired electrons thus, diamagnetic. 
ols’, o*1s?, с252, o*25?, o2p?, п2р2 = пор, 
л*2р? = np; 
H,O, + 2NaOH —> Na,0, + 2H,O 
Na O, acts as a powerful oxidising agent and 
oxidises Cr” to со 
2Cr(OH), + 3Na;O; —> 2Na;CrO, + 2NaOH 
+2H,0 
(c) : PbCl, is soluble in hot water and insoluble in 
cold water. 
PbCl, + H;S —> PbS} + 2HCI 
x (black ppt.) 
ү 


green yellow 


3PbS + 8HNO;(hot) —> 


Y 3Pb(NO;)> + 4H5O + 2NO + 35 
Soluble 


On adding sulphuric acid, white ppt. of lead 
sulphate is obtained. 
Pb(NO;); + H9$0, —> 2HNO; + PbSO,| 


(white ppt.) 
A 
6. (d): Initially, 
No. of moles of СНСООН = a mol =2 mol 
92 
No. of moles of CjH5OH = T mol = 2 mol 
CH,COOH + C;H.OH «== CH,COOGH, + HjO 
Initially, 2 mol 2 mol 0 0 


At equil, (2-х) mol 


10. 


(2-х) mol x mol x mol 


= [сн,соос,н, [H,O] ххх _ 
©“ [сн,соон[с,н,он] Q- 


=> х= 1.33 mol 
Mass of ethyl acetate = 1.33 x 88 = 117.04 g 
(Molar mass of CH;COOC}H; = 88 g mol!) 
(c) : For the cell reaction, 
2L + Cl, —> I, +2817 
E” е = Ё°сысг 7 E° yr = 1.36 – 0.54 = 0.82 V 
E° æ is positive, so iodide ion is oxidised by 
chlorine. 
(d) : At cathode : (Mn?* + e —> Mn?) x 4 
At anode : 2H;O —> 4H* + О, + 4e~ 


4Mn** + 2H;0 —9 4Mn** + О, + 4H* 


Еш Ew — Ё°оунуо = 150-123 = 0.27 V 


Reaction is feasible. 


(3) : 
CH, 
| Cly Io 
H,C—C—CH,—CH, 925 
| CH; 
CH, | 


а) 
нс CI CH, 
HAC = —CH—CH, анс—е —CH,—CH, 
CH, CH, 
(2) (3) 


(4) : Lewis acid is an electron pair acceptor. 
BF; SiF,, CO; and SO; behave as Lewis acids. 
an 
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